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BULLETIN OF THE 


AMERICAN MATHEMATICAL SOCIETY 


THE EIGHTH SUMMER MEETING OF THE 
AMERICAN MATHEMATICAL SOCIETY. 


Tue Eighth Summer Meeting, supplemented by the Third 
Colloquium, of the AmERIcAN MATHEMATICAL SociETY was 
held at Cornell University, Ithaca, N. Y., through the 
week August 19-24, 1901. The four sessions of the Summer 
Meeting proper occupied the first two days of the week. 
Only an unduly severe compression made it possible to com- 
plete the lengthy programme in this period. More time, 
especially for the discussion of papers, is needed at the 
larger meetings of the year, and this question is to receive 
immediate attention. On the present occasion various cir- 
cumstances made an adequate provision of time practically 
impossible. 

The attendance at the Summer Meeting numbered about 
sixty persons, including the following forty-five members of 
the Society : 

Dr. G. A. Bliss, Professor Oskar Bolza, Professor E. W. 
Brown, Dr. W. G. Bullard, Professor F. N. Cole, Professor 
L. L. Conant, Mr. A. T. DeLury, Professor L. W. Dowl- 
ing, Professor L. E. Dickson, Professor W. P. Durfee, Pro- 
fessor H. T. Eddy, Professor John Eiesland, Professor 
Peter Field, Dr. J. C. Fields, Professor T.S. Fiske, Mr. 
W. B. Ford, Mr. B. F. Groat, Dr. E. R. Hedrick, Professor 
T. F. Holgate, Dr. J. I. Hutchinson, Dr. Edward Kasner, 
Mr. C. J. Keyser, Dr. G. H. Ling, Professor T. E. Mc- 
Kinney, Professor James McMahon, Professor W. H. 
Maltbie, Professor J. L. Markley, Professor W. H. Metzler, 
Dr. G. A. Miller, Professor E. H. Moore, Dr. G. A. Murray, 
Professor G. D. Olds, Professor W. F. Osgood, Mr. F. G. 
Radelfinger, Professor E. D. Roe, Professor E. B. Skinner, 
Dr. Virgil Snyder, Dr. H. F. Stecker, Professor J. H. Tan- 
ner, Professor E. J. Townsend, Professor E. B. Van Vleck, 
Professor L. A. Wait, Professor L. G. Weld, Dr. J. v. E. 
Westfall, Professor Alexander Ziwet. 


Pes. 
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The President of the Society, Professor Eliakim Hastings 
Moore, occupied the chair, being relieved by Vice-President 
Professor T. 5. Fiske. An address of welcome by Profes 
sor L. A. Wait in behalf of the University, was the fore- 
runner of a most generous hospitality accorded the Society 
by the University and its individual officers. Resolutions 
adopted at the closing session partially express the Society’s 
sense of appreciation of the courtesies extended to it 
throughout its stay in Ithaca. 

The Council announced the election of the following per- 
sons to membership in the Society : Dr. E. R. Hedrick, Yale 
University ; Professor S. W. Reaves, Clemson College, S. C., 
Twelve applications for admission to the Society were re- 
ceived. A committee consisting of the President, Professor 
Fiske, and Professor Osgood, was appointed to prepare 
and submit to the Conncil at the October meeting a list of 
nominations of officers of the Society for the coming year. 

The following papers were presented at the meeting : 

(1) Professor Maxime Bocuer: ‘‘On certain pairs of 
transcendental functions whose roots separate each other.’’ 

(2) Dr. J. I. Hurcninson: ‘‘On a class of automorphic 
functions.’’ 

(3) Professor A. PrincsHEtm : ‘‘ Ueber den Goursat’schen 
Bewcis des Cauchy’schen Integralsatzes.” 

(4) Professor A. PrincsHerm: ‘‘ Ueber die Anwendung 
der Cauchy’schen Multiplicationsregel auf bedingt conver- 
gente oder divergente Reihen.”’ 

(5) Mr. W. B. Forp: *‘ On the expression of Bessel-func- 
tions in terms of the trigonometric functions.”’ 

(6) Professor E. H. Moore: ‘‘On the theory of improper 
definite integrals.’’ 

(7) Professor OskAR Boiza: “ New proof of a theorem of 
Osgood in the calculus of variations.’’ 

(8) Dr. G. A. Buss: ‘The problem of the calculus of 
variations when the end point is variable.’’ 

(9) Dr. J. C. Fienps: ‘‘On certain relations existing 
between the branch points and the double points of an alge- 
braic curve.’’ 

(10) Dr. J. C. Fretps: ‘‘The Riemann-Roch theorem 
and the independence of the conditions of adjointness in the 
ease of a curve for which the tangents at the multiple points 
are distinct from one another.’ 

(11) Professor E. B. Van Vieck: ‘‘ A proof of the con- 
vergence of the Gaussian continued fraction for 


F(a, B+ 1, 


F (a, 4, 
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(12) Professor T. E. McKinney: ‘‘Some new kinds of 
continued fractions.’’ 

(13) Professor E. D. Roe: ‘‘ Note on symmetric func- 
tions.’ | 

(14) Dr. G. A. MiLLer: *‘ Groups defined by the orders 
of two generators and the order of their product.’’ 

(15) Dr. H. F. Srecker: ‘‘ On the determination of sur- 
faces capable of conformal representation upon the plane so 
that the geodetic lines shall be represented by a prescribed 
system of plane curves.’ 

(16) Dr. C. N. Haskins: ‘‘ On the invariants of quad- 
ratic differential forms.’’ 

(17) Dr. Epwarp Kasner: “ The cogredient and digre- 
dient theories of double binary forms.’’ 

(18) Professor Maxime Bocuer: ‘‘On Wronskians of 
functions of a real variable.’’ 

(19) Mr. F. G. Rape.rincer: ‘‘ The analytical repre- 
sentation of a multiform function in the domain of an iso- 
lated singular, point.’’ 

(20) Dr. Vireit Sxyper: ‘‘On the forms of unicursal 
sextic scrolls with a multiple linear directrix and one double 
curve.”’ 

(21) Dr. H. F. Srecxer: ‘‘ Concerning the osculating 
plane of m-fold space filling curves of the Hilbert-Moore 
ty 

(22) Dr. H. F. Srecker: ‘‘ On non-euclidean properties 
of plane cubics and of their first and second polars.’’ 

(23) Professor L. E. Dickson : ‘‘ Theory of linear groups 
in an arbitrary field.’’ 

(24) Mr. H. L. Rierz: ‘‘On primitive groups of odd 
“omposite order.”’ 

(25) Miss I. M. Scnorrenrets: ‘‘On the non-isomorph- 
ism of two simple groups of order 8!/2.”’ 

(26) Professor L. W. Dowttye: ‘‘ On the generation of 
plane curves, of any order higher than four, with four double 

ints.’’ 
pve) Professor L. E. Dickson: ‘‘ The configuration of 
the 27 lines on a cubic surface and the 28 bitangents toa 
quartic curve.”’ 

(28) Professor E. H. Moore: ‘‘Concerning the second 
inean value theorem of the integral calculus.”’ 

(29) Mr. I. E. Rapinovitrcu : *‘ The application of cir- 
culants to the solution of algebraic equations.”’ 

(30) M. Emre Lemoine: ‘ Note sur la construction ap- 
prochée de = de Mr. George Peirce.”’ 

(31) Dr. C. W. McG. Brack: ‘‘ The parametric repre- 
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sentation of the neighborhood of a singular point of an 
analytic surface.”’ 

(32) Professor ALEXANDER PELL: ‘‘Some remarks on 
surfaces whose first and second fundamental forms are the 
second and first respectively of another surface.’’ 

Professor Pringsheim’s papers were presented to the Society 
through Professor Moore, Dr. Haskins’s through Professor 
Osgood, Mr. Rietz’s through Dr. Miller, Dr. Rabinovitch’s 
through Professor Morley, M. Lemoine’s through the Sec- - 
retary. In the absence of the authors the first paper of 
Professor Bécher and the papers of Dr. Haskins and Dr. 
Black were read by Professor Osgood, Professor Prings- 
heim’s papers by Professor Moore, M. Lemoine’s paper by 
Professor Brown. The second paper of Professor Bécher, 
the papers of Mr. Rietz, Miss Schottenfels, and Professor Pell, 
and the second paper of Professor Moore were read, by title. 


In Professor Bocher’s first paper the following theorem is 
proved by making use of the Riccati’s equations satisfied by 
the ratios of the functions ¢,7/ — ¢,y and ¢,7/ —¢,y: If, in 
a certain interval, p, 9, ¢,, ¢,, ¢',, $’, are continuous real func- 
tions of the real variable z, and if the last four of these 
functions have continuous derivatives, then, y being a solu- 
tion not identically zero of the differential equation 


+ py + gy = 9. 
the roots of the functions 
ey — oy, sy — 
will separate each other if no one of the three functions 

vanishes at any point of the interval in question. 

Certain extensions of this theorem are established and 
some important special cases are considered. The relations 
of the subject to Sturm’s paper in Liouville’s Journal, volume 


1 (particularly pp. 149-164), and to earlier papers of the 
author are discussed. 


The paper by Dr. Hutchinson considers the functions 
which are automorphic for the monodromic group of 
the Riemann surface w* = (z— z,)(z— 
The moduli of periodicity of the integrals of the first kind 


| 
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are expressible in terms of a single parameter ¢ the group 
of transformations on which is generated by the two 


8S: T: 


The automorphic functions of £ have for natural bound- 
ary the axis of reals, and for a fundamental region one lim- 
ited by the unit circle and two parallels to the imaginary 
axis at the distances +43. Every such function is 
rationally expressible in terms of any one of the Rosenhain 
moduli. 


In.his first paper Professor Pringsheim recurs to the im- 
portant lemma of Goursat (Transactions, volume 1 (1900), 
No. 1) and gives in detail its application to the proof of 
Goursat’s form of Cauchy’s theorem. Of this application 
Goursat gave a brief indication, wnich was subject to mis- 
interpretation. The present paper contains also critical re- 
marks concerning the possible crinkliness of the curve of 
integration of the integral if the theorem holds by this 
proof, as well as a more general form of the lemma valid 
and available in some cases of greater crinkliness. 


In his memoir ‘‘ Uber die Multiplication bedingt conver- 
genter Reihen’’ (Mathematische Annalen, volume 21 (1883), 
p- 327) Professor Pringsheim pointed out that the prod- 
uct series resulting from the application of Cauchy’s rule 
of multiplication to two conditionally convergent series or 
to a conditionally convergent and a divergent-series may be 
be unconditionally convergent, and suggested the query 
whether the same conclusion might hold for the product 
series of two conditionally convergent series. Professor 
Cajori ( Transactions, volume 2 (1901), No. 1) showed that 
this may happen for the product series of two conditionally 
convergent series and also for the product series of a condi- 
tionally convergent and a divergent series. In his second 
paper Professor Pringsheim proves thatall these results and 
the similar result for the product series of two divergent 
series are precisely typical for large categories of cases which 
are obtained by extremely simple methods depending pri- 
marily upon the properties of a power series on its circle of 
convergence. 


In studying the convergence of any one of the well-known 
developments for an arbitrary function f(z) in terms of 
Bessel functions (developments such as occur for instance 
in the study of mathematical physics) it becomes desirable 


2 
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to have some simple relation connecting J,(z) with the trig- 
onometric functions, J,(z) being here used to represent 
Bessel's function of order xn. Mr. Ford's paper in dealing 
with the relationship between the two classes of functions 
establishes two theorems which are of especial value in 
connection with the study of series developments such as 
have just been mentioned, though they may be used to ad- 
vantage in any study relative to the behavior of J,(<) in 
the neighborhood of the point z =o. 


In his first paper Professor Moore considers the various 
eurrent types of improper simple definite integrals (con- 
nected with the names of (1) Cauchy, Riemann, du Bois- 
Reymond, Dini, Schoenflies; (2) Harnack, Jordan; (3) 
Hoider ; (4) de la Vallée-Poussin) and, generalizing their 
diversities, defines a system of types, which differ according 
to the way in which the integral depends definitionally in 
its limiting process or processes upon the set of points of sin- 
gularity of the integrand function with respect to definite 
integration. The properties of the general type of this sys- 
tem are investigated. 


Professor Bolza’s paper gives a simple proof of Professor 
Osgood’s theorem ona characteristic property of a strong 
minimum in the caleulus of variations ( Transactions, July, 
1901). The paper will be published in the Transactions. 


The paper by Dr. Bliss concerns the problem of the cal- 
eulus of variations in which one end point is restricted to 
lie upon a given curve while the other is fixed. Sufficient con- 
ditions for a maximum or minimum in this case are derived 
by Kneser in his Variationesrechnung and some of them 
are also proved to be necessary. ‘The purpose of this paper 
was to find a complete set of necessary and sufficient condi- 
tions by the method which Weierstrass used for fixed end 
points. By this method the necessity of the conditions was 
proven for Kneser’s exceptional case when the fixed end 
point lies beyond the ‘‘ Brennpunkt,’’ at which, besides, the 
envelope of the field has a multiple point of a particular 
kind. Itcannot, however, be applied when ** Brennpunkt’’ 
and end point are coincident. From the discussion it fol- 
lows that the “ Brennpunkt’’ always lies nearer to the 
given curve than the conjugate point. 


Dr. Field’s first paper is in abstract as follows: Let 
F(z, u) =0 be the equation of an irreducible algebraic 
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eurve of degree n. The multiple points of the curve we 
shall assume to be double points with distinct tangents. 
Further we shall assume that no tangent at a double point, 
no inflexional tangent, and no asymptote is parallel to 
either of the axes, and also that the asymptotes are all dis- 
tinct from one another, and no two parallel to each other. 
The coefficient of w’ we shall take equal tol. In §2 of 
his paper ‘‘ On the reduction of the general abelian inte- 
gral,’’** the author has given the formula 


du_y 
dz <(z—a,)(u—h)’ 
where the summation extends to all branch and double 


points (a,, b,), w being regarded as dependent variable, and 
where 


an’ "A 


according as (a,, b,) is a branch point or a double point. 
On reducing the above formula to the form 


du nF (a, 
dz <(z—a) (u— bh) 


=z "'p,(z,u) + p,(z,u) +2“p,(z,u) +, 


where p,(z, u), p,(z, are homogeneous polynomials 
in z, u of degree n — 1, we readily see that the coefficients of 
all the terms in the ‘polynomials p,(z,w), ---, (z; v) 
must vanish and that z“"-"p,_,(z,u) must reduce to the 
single term z~'u, so that we have 


d 
=2-'u+2-"p,(z, u) 


‘The conditions implied upon the constants ;, by the vanish- 

ing of the coefficients here in question may be shown to be 
= 0 (i+k=0, 1, 2,--,n—2), 
A 


with the exception of the one condition corresponding to 
the pair of values i= 0, k = n — 2, which takes the form 


= 


* Trans. Amer. Math. Soc., vol. 2 (1901), pp. 49-86. 
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These conditions may be included in the single formula 
yaG(aa, by) = do.—2 
A 


where 
Giz, 2) = 00 (i+ksSn—2) 


is an arbitrary polynomial in z, u of degree n — 2. 

On substituting their values for the quantities 7, we ob- 
tain a formula which may conveniently be written in the 
form 

ba) 


= do, a—2 


on supposing an element of the summation corresponding 
to a double point to be repeated. 

A similar formula is obtained on regarding z as the de- 
pendent variable. 


Dr. Field’s second paper is summarized as follows: Let 
F(z, uv) = 0 be the equation to an irreducible algebraic curve 
of degree n. It is supposed that the tangents at the mul- 
tiple points are distinct from one another and that these 
points are not at the same time branch points, and further 
it is assumed that the asymptotes are all distinct from one 
another, none of them parallel to the axis of u, and no two 
parallel to each other. 

In a paper presented at the meeting of the Chicago Sec- 
tion in December last, the author proved the Riemann-Roch 
theorem and the independence of the conditions of adjoint- 
ness in the case where the multiple points are all double 
points. The present paper extends the methods there em- 
ployed to multiple points of higher order. 

It is shown that the most general rational function which 
becomes infinite only at © is given by the expression 


T 


where 7T( z, uw) isan arbitrary polynomial and the coefficients 
¢,,.a arbitrary constants, where «, is the order of the 
multiple point (a,, b,), and where the summation extends to 
all the multiple points (a, b,). This may be written in 
the form 


F(a,, v) 


+ T(z u) 


(2—a@) (u— 


| 
| 
| 
| 
a 
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on putting 
é r é s 
( day ) ( ) 
A 
s=0 day db, 


On indicating by (a,, b,), ---, (a3, bs) the multiple points, 
supposed to be number, and by 341), ---, (439) 6349) 
certain Q other points, we consider the conditions under 
which the function 


ase F(a,, u) 

A=1 (z a) (u ba) 

remains finite at oo, an operator 7, here reducing to an arbi- 

trary constant in case (a, b,) is an ordinary point ora 

double point. We find that the polynomial T(z, u) must 

reduce to an arbitrary constant c, and on expressing our 
function in the form 


+T(z,u) 


(@ (u— bh) 


= p,(z, u) + p,(2, U) + 


where the functions p,(z,«), p,(z, u),---are homogenous 
polynomials in (z, w) of degree n — 1, we see that the coefli- 
cients must all vanish in the p — 2 polynomials p,(z. u), ---, 
p.-(z,u). This imposes certain conditions on the con- 
stants C.., involved in the operators ;,, and these condi- 
tions we find to be given by the equations 


b+¢ 
= b,*=0 (i+ k=0,1,2,--,n—38). 


An operator 7, operates throughout on any function (a, b,) 
which it may happen to precede. 

From the fact that a rational funetion which nowhere 
becomes infinite must be a constant, follows in the case 
where Q = 0 that the constants involved in the operators 7 
must all have the value 0, and the interpretation of this 
necessity proves the independence of the conditions of ad- 
jointness. In the case Q@> 0 our equations show that the 
number of arbitrary constants C,,,, involved in their solu- 
tions is @ — q, where q is the strength of the set of Q points 
(45.1, 05.1), (4849) 6849) in determining an adjoint polyno- 
mial of degree n — 3, and from this the Riemann-Roch theo- 
rem immediately follows. 


4 
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Professor Van Vleck considered the convergence of the 
well-known continued fraction of Gauss for 


8+1,7+1, 2) 
F(a, 2, 


This has been previously shown by Thomé and Riemann to 
converge to G(a, #,7,z) as its limit over the entire com- 
plex plane with the exception of the portion of the real axis 
included between z= 1 andz= +o. The proofs of both 
of these writers are, however, of a special and somewhat 
involved character, not based upon considerations which 
can be applied to prove the convergence of many other con- 
tinued fractions. The object of the present paper was to 
demonstrate the convergence by principles of a fundamental 
character for the theory of algebraic continued fractions. 
For this purpose two new theorems are established, the first 
of which is as follows : 
I. If in a continued fraction 


143474" 


the greatest modulus of any point of condensation of the 


G(a, B, x) = 


sequence a,, a,, a,, ...is k, then within a circle of radius a 
described about the origin as center, the continued fraction 
will represent an analytic function, and the only singulari- 
ties of the function contained within the circle will be 
poles. In any region excluding these poles and lying in 
the interior of the circle the convergence will be uniform. 

This theorem will be further developed and published in 
a separate paper. The other theorem is as follows: 

II. If from and after some fixed point in the continued 
fraction 

= 
bz+ 6,+62+6,+ 

6, is real and positive, and if Sb, is divergent, the con- 
tinued fraction will converge over the entire plane of z with 
the exception of 1° the whole or part of the negative 
half of the real axis, and 2° a series of isolated points 
Ps P», -- Which lie without this half of the axis. The limit 
of the continued fraction is an analytic function whose 
only singularities exterior to the negative half axis are the 
points p,, p,, ...-which are poles. 

By applying these theorems to the continued fraction of 
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Gauss, its convergence can be immediately demonstrated 
when a, f,7 are real. In case one or more of these three 
elements are complex, the second theorem must first be 
suitably modified and may then be employed as _ before. 
The two theorems, either separately or together,-can be 
applied to all, or nearly all, the common algebraic continued 
fractions. 


Professor McKinney discussed certain new kinds of con- 
tinued fractions. These are characterized by 1° The sys- 
tem of intervals into which the series of real numbers is di- 
vided; and 2° the equation connecting two consecutive 
complete quotients. The paper defines these continued 
fractions and states some laws obeyed by developments 
representing the square root of integers, comparing these 
laws with the like cases of ordinary continued fractions. 


Professor Roe’s paper first calls attention to other proofs, 
and then gives a proof of Professor W. H. Metzler, that in 
the product of a symmetric function 


Pig Pm 
> a, 


by the alternant (0, 1, 2, ---, m — 1) the result is obtained by 
adding the p’s in all possible permutations to the exponents 
of the columns of the alternant written as a determinant, in 
which each line contains the powers of a single letter, thus 
giving the product in the general case as the sum of m! al- 
ternants. This proof consists in combining the theorem for 
the multiplication of a determinant of the nth order by a 
polynomial of » terms, with the fact that every symmetric 
function is a function of the s’s, each of which is a polyno- 
mial of n terms. 

Attention is next called to the fact that in the preceding 
product the coefficient of the alternany (i,,i,, ---, is equal 


to the coefficient of a,a,---a, in the determinant 


Gi, | 


which determinant is represented by §i,i,---i,,}, and that a 
symmetric function a,"S4,"4,"--- 4,’ is equal to a sum of 
determinants of the preceding form of the nth order in the 


| 
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a’s, with a similar coefficient excepting a sign factor, so that 
we obtain, with certain obvious details which need not be 
given here, the two formulas 


(1) (9, 2, a Pm 


if,-4, 


Let l,m, n represent the orders of three operators L, M, N 
respectively and let LM= WN. It is known that the group 
generated by any two of these operators is completely de- 
fined by the values of 1, m, n whenever one of the following 
conditions is satisfied : c Two of these numbers are equal 
to 2; 2° one of them equals 2 the other 3, while the third 
has one of the three values, 3, 4,5. The object of Dr. 
Miller’s paper is to prove that two of the operators men- 
tioned above can be so selected as to generate any one of an 
infinite system of groups of finite order whenever the values 
of 1, m, n do not satisfy one of the two given conditions. 
This theorem is proved by observing that substitutions cor- 
responding to J and M can be so selected as to generate a 
transitive group whose degree is an arbitrary multiple of 
some finite number. 


Dr. Stecker’s first paper is in continuation of a paper by 
the same author under nearly the same title in the Transac- 
tions, volume 2, p. 152. It is shown that the problem 
depends upon the integration of the system of partial 
differential equations 


EF, —}EE,—3FE, = 


— 

(1) (z =-, 
EG,— 3 FE,—3GE,+ FF,=""4, 


5 


— GE, + 4FG, + EG, — FF,=""4, 


5 


where a, has the same meaning as in the former paper and 
J= EG —F’. These lead to two relations 


| 
| | 
| 
a, J 
3 
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4 


Et 


The paper considers the integration of system (1) for a, = a, 
= 0 and the conclusion is that there are two solutions cor- 
responding to one real and one imaginary surface respec- 
tively ; that a real solution requires that a, and a, also 
vanish. 


The problem of determining the number of the differen- 
tial invariants of quadratic differential forms has been at- 
tacked by Zorawski and Levi-Civita. Both of these inves- 
tigators used the methods of Lie’s theory of continuous 
groups. Zorawski, however, restricted his investigations to 
the binary forms, and Levi-Civita determined, not the pre- 
cise number of the invariants, but a lower limit for that 
number. In Dr. Haskins’s paper the determination of the 
exact number of invariants of the general form in x varia- 
bles is carried out. The methods used are those of Lie’s 
theory. The work proceeds mainly by mathematical induc- 
tion, and in it much use is made of certain special forms 
which at some stages of the process can be used instead of 
the general form. The four-index symbols of Christoffel also 
play an important part in the demonstrations. The results 


are that for 
n=3, n= 2, 


n(e—1) 
2 (n—2)!(#+1)! 


invariants of order » for the form in n variables. 


there are 


Iy = 


For n= 3, » = 2 there are 


_ —2)(n—1)n(n+ 3 
= 12 


invariants, and in the cases of the invariants of lowest orders 
for the binary forms, viz., n = 2, » =2 and » = 3, there is 
a single invariant. The results for n = 2 agree with those 
of Zorawski. The methods used are, however, less com- 
plicated than his. 
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The methods employed in this paper can be applied to the 
determination of the number of simultaneous invariants of 
several forms. The results are that for m forms the number 
of simultaneous invariants of order », exclusive of the in- 
variants of the separate forms, is, if » = 0, 


2. 


mn(n + 1) 


if n=2, »=3, or if n= 2, n> 2, it is 
(m—1)n(n + — 1), 
(2+ 1)!(n—1)! 
and in all other cases it-is 
= + — 1)! 
In these last cases the invariants may be taken as simulta- 
neous invariants of m — 1 pairs of forms. 


Forms containing two sets of binary variables z, : z, and 
y,: y, have been studied from two points of view. In what 
may be termed the cogredient theory, the variables are sup- 
posed to undergo the same linear transformation, so that 
the group defining concomitants is three-parametric 


In the digredient theory, on the other hand, the variables 


are supposed to undergo independent linear transformations, 
so that the fundamental group is six-parametric 


While the digredient concomitants of any forms are 
necessarily also cogredient concomitants of the same forms, 
the converse does not hold. After remarking that G, is a 
subgroup of G,, consisting of those transformations of the 
latter which transform the bilinear form 


G,: 


6S TY, — TY 


into itself, Dr. Kasner establishes the following relation 
between the two theories: The cogredient concomitants of 
any system S of double binary forms coincide with the di- 
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gredient concomitants of the enlarged system S, ¢ obtained 
by adjoining ¢ to the original system. This is then gener- 
alized so as to apply to the group transforming an arbitrary 
bilinear form into itself. The results are interpreted in the 
theory of correspondences, in the geometry of reciprocal 
radius vectors, and in the geometry on the quadric surface. 
Special applications are made to systems of bilinear forms and 
to the quadri-quadric form. In the latter case use is made 
of the connection between double binary and quaternary 
forms. 


In his note in the 23d volume of the Acta Mathematica, 
Mittag-Leffler has greatly extended the domain in which a 
function can be represented by a single analytic expression. 
But his results are restricted to uniform functions or to one 
branch of a multiform function, since the independent vari- 
able is restrained from turning about singular points. Mr. 
Radelfinger’s paper concerns itself with removing this latter 
restriction and constructing an expression uniformly con- 
vergent within a multiform domain surrounding an isolated 
singular point, a branch point, and containing no other sin- 
‘gular point. The method employed is founded on the no- 
tion of analytic prolongation and is briefly as follows : 

A branch point of a function F” is chosen as origin 0 and 
a small circumference r, drawn around it passing through 
all the leaves connected at 0. A non-crossing curve C pass- 
ing between 0 and all other singular points is next drawn. 
The curve is constructed to enclose an area of maximum 
extent and traverses all the leaves. It may be closed or 
not. The region included between r, and C is denoted by 
S. A fixed point a is then located in the region S and any 
other point Ztaken. A curve C is drawn connecting a and 
Zand lying wholly within S. It is then shown that for a 
chosen unique initial value F,(a) the function F,(z) re- 
mains uniform within S.A length p is then chosen equal to 
the minimum distance of any point C from the boundary 
of S and the arc az divided into n parts locating n —1 in- 
termediate points = such that 


Beginning with £,_,, circles are described about the points 
€ and the point a, the radii of the circles decreasing uni- 
formly from p which surrounds :,_, to a"» which surrounds 
a. Starting with the Taylor’s expansion for K(z) in the 
domain ,_,, the function is prolonged backward along e, 


> 
7 
: 


16 EIGHTH SUMMER MEETING OF THE socieTy. ([Oct., 


and the successive derivatives F* (5,,) are expressed in 


terms of the derivatives F(=,,_,), until a is reached. A 
series n times infinite is thereby obtained which is proved 
to converge uniformly for all points within S for a less than 
one and » sufficiently large. The complete demonstration 
is not given but it is carried up to a point beyond which Mit- 
tag-Leffler’s analysis applies without change. An interest- 
ing simplified form of the expression is obtained for the case 
where a circle RF can be substituted for the curve C without 
excluding Z from the region S. To deduce this, a circle of 
radius r is substituted for C, and a taken as (r,+). By 
choosing Z sufficiently near the origin, so that p can be taken 
equal to ar, it is shown that in order to make a circuit of 
the origin n must be taken greater than 6. 


In Dr. Snyder’s paper those ruled surfaces are studied 
which can be generated by the line of intersection of two 
developables, the sum of whose classes is six. The double 
curve is in general of order 10, but this may be composite : 
only those forms are considered in which the components 
are straight lines and a non-reducible curve. Twenty-eight 
types are found. 


In Dr. Stecker’s second paper the broken curves C,, of 
which the curve is the limit, are given for the three 
dimensional Hilbert curve and it is shown by considering 
secant planes that the osculating plane to curves of this 
general type are everywhere indeterminate. 

Dr. Stecker’s third paper is in continuation of a paper by 
the author in the American Journal of Mathematics, volume 
22, p. 31, and is concerned with the properties which 
plane cubics and their polars have in the hyperbolic and 
elliptic geometries. The paper will appear in the American 
Journal. 


The object of several recent papers by Professor Dickson 
is to show that various branches of group theory may be 
correlated by a treatment of groups of transformations in a 
given domain of rationality. The first of these memoirs, 
to appear in the Transactions for October, 1901, presents the 
fundamental conceptions of the theory and sets up four in- 
finite systems of groups of transformations which are simply 
groups in every domain of rationality. For the case of the 
field of all complex numbers, these groups are the simple 
continuous groups of Sophus Lie. Aside from the isolated 
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groups, the latter give the only systems of simple continuous 
groups of a finite number of parameters. Corresponding 
to the isolated group of 14 parameters, there exists in the 
Galois field of order p" a (new) system of simple groups 
of order p™(p™ — 1)(p™ — 1). 

The second memoir, ‘‘ Linear groups in an infinite field,”’ 
communicated to the London Mathematical Society, June 
13, 1901, investigates the linear group in an arbitrary field F 
which leaves invariant 


where » is not square in F, thus obtaining new simple 
groups. Let @ be the field obtained by the extension of F 
by a root of z’ = » and let y denote the conjugate of y with 
respect to F. Thelinear transformations on 7,(i=1,---,m), 
with coefficients in Q of determinant unity, which leave in- 
variant 


= (Fm, En) 


form the hyperabelian group. Its maximal invariant sub- 
group is formed of the transformations 


yf [ee =1,e"=1] (i=1,--, m). 
Hence the group of linear fractional hyperabelian transfor- 
mations of determinant unity is simple in every field. 

The third memoir, offered July 18, 1901, to the Quarterly 
Journal of Mathematics, investigates the group in an arbitrary 
field which corresponds to the isolated simple continuous 
group of 78 parameters. 


Mr. Rietz’s paper is in abstract as follows: Let G be any 
non-regular transitive group of order g and degree n. Let 
G, be the subgroup of G containing all the substitutions 
leaving a given letter fixed. Itis proved that G then con- 


tains > me substitutions of degree <n, where x is the 


number of transitive constituents of G, and m the number 
of elements of G not occurring in G,. When G is primi- 
tive, m= 1, so that a primitive group of degree n and of 
order g contains more tha substitutions of degree 
<n. In particular, in a multiply transitive group of de- 
gree n more than one-half the substitutions are of degree 
<1, 


m a 
4 
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From the above the following theorem is readily obtained : 
If G isa primitive group of degree kp (p a prime) and of 
order mp (m prime to p and p — 1) the subgroup G, has at 
least p + 1 systems of intransitivity. 

In a primitive group G of odd order, G, is intransitive. 
Some theorems are given restricting the order of G, when it 
has a transitive constituent of given form. Thus, if G, has 
a transitive constituent of prime degree p, its order is not 
divisible by p’. 

Nearly all the theorems given have some bearing on the 
problem of determining all the primitive groups of odd 
order of a given degree. The results of a determination 
of all these groups of degree < 150 show that, aside from 
invariant subgroups of the metacyclic groups, there are only 
8 such groups of degree < 150. Their orders are the fol- 
lowing numbers: 25.3, 27.13, 27.39, 81.5, 121.3, 121.15, 
125.31, 125.31.3. The first factor in these numbers as they 
are written gives the degree of the group of that order. 
Each of these groups is solvable. 


In a paper by Timerding (Crelle, volume 123) it is shown 
that plane quintics with four double points may be gener- 
ated by the intersection of corresponding elements of two 
projectively related forms, one being a linear pencil of conics 
and the other a quadratic pencil, viz., the system of tan- 
gents to a conic. 

This theorem is easily proven in various ways and can be 
generalized to inelude the generation of any curve having 
four double points. 

In a paper read before the Toronto Meeting of the Society, 
summer of 1897, Professor Dowling showed that the equa- 
tion of any plane curve of order n may be put into the form 


in a variety of ways, where < and § are linear expressions 
in the variables, U is an expression of order n—2, ¢ is a 
quadratic, and // consists of the continued product of n — 4 
linear factors. 

This curve will have four double points if U is made to 
pass through the four intersections of 4? = 0 and g= 0. 
U will then be of the form U = «8P + 2¢Q, where P and Q 
are each expressions of order n—4. The curve will then 
have for its equation a3 + 2gQaf + ¢*l/=0 and is thus 
evidently generated by the two projectively related forms 


PP 
a? —ig=0. 


and 
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The first of the forms is a quadratic pencil of curves of 
order n — 4 characterized by being tangent to the curve 


Pil— 


This latter curve is of order 2n — 8 and possesses n — 4 
multiple tangents each touching the curve in n — 4 points. 


In Professor Dickson’s second paper it is shown that the 
cubic form C in 27 variables with 45 terms, which was given 
by Cartan in his thesis on simple continuous groups, is 
suitable to define the configuration of the 45 triangles 
formed by the 27 straight lines on a general cubic surfaee. 

In a. memoir sent to the Quarterly Journal of Mathematics, 
July 18, 1901, the author studies the linear group in an 
arbitrary field which leaves invariant the cubic form C. 
For the case of a continuous field, the results agree with 
those of Cartan on the simple continuous group of 78 par- 
ameters. For the Galois field of order p*, the correspond- 
ing group has the order 


(p™— 1) (p*—1) (p*— 1) (p*—1) (p*—1) 
(p*— 1) (p" + 2). 


It may be represented as a transitive substitution group on 
(p™ — 1) (p™ + p™ + 1) letters. 

The present paper also investigates the group of a quartic 
form Q in 56 variables with 630 terms. The partial deriv- 
ative of Q with respect to any one of the variables is a 
cubic form differing from the above form C only in nota- 
tion. The function Q defines the configuration of the 56 
points of contact of the 28 bitangents to a quartic curve 
without double points. 


In Professor Moore’s second paper, from the second mean 
value theorem in the usual form 


where on the interval ab f(z) is monotonic not decreasing 
and ¢(z) is integrable, is first deduced the theorem in the 
more general form 


i. 
/ 2 
\ / 
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stated by du Bois-Reymond (Zeitschrift fiir Mathematik und 
Physik, volume 20 (1875), p. 126) in his review of Thomae’s 
book on definite integrals. Two simple deductions are 
given, the first-being doubtless that which du Bois-Reymond 
hid in mind. The general theorem is not well known, the 
only preceding proof being that of Pringsheim (Miinchener 
Berichte, 1900) based on a suitable generalization of a proof 
of the simpler theorem. 

The general theorem is then extended to the case of the 
general improper integrals defined in the author’s first paper, 
by a generalization of Jordan’s theorem (Cours d’analyse, 
2d edition, volume 2 (1894), p. 223) of the existence of the 
integral on the left, and by a generalization of the method 
used by Harnack in proving the simpler theorem for the case 
of hisimproper integrals. A corollary of this theorem is the 
generalization of the modified first mean value theorem 
(du Bois-Reymond, Mathematische Annalen, volume 7 (1874), 
p- 605). 


Since the times of Euler and Lagrange it is well known 
that the roots of an algebraic equation of the nth degree with 
one unknown, may be assumed to be linear functions of n 
variables (or n — 1 variables, in case of an equation freed of 
the second term), in which the coefficients are different nth 
roots of unity. Dr. Rabinovitch in his paper remarks that 
these forms might yield an elegant solution in case of the 
quadratic, cubic, and quartic, on equating the elementary 
symmetric functions of these expressions of the roots to the 
corresponding coefficients. Thus in the case of the quartic, 
for instance, with second term eliminated, assuming the 
roots to be of the form 


“,=y—2z-—1, 


which is obtained from the form referred to above by put- 
ting 
ytt=yttl, 

we find their sum = 0, the sum of their products by twos 
=—2y7+27 + ). which is equated to the coefficient of 2’, 
and soon. Then he shows that the same result is obtained 
almost automatically, with a minimum of calculation, by 
equating the given equation to a circulant of corresponding 
order in which the leading or diagonal constituent xz is the 
unknown of the given equation and the remaining constitu- 
ents are the facients in the linear expressions of the roots. 


| 
| 
| 
| | 
| 
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Each of the given equations then becomes identical with a 
given circulant which represents the product of all the lin- 
ear factors of the given equation. He establishes the gen- 
erality of this procedure (with the exception, of course, of 
the possibility of determining the values of these facients by 
radicals from the obtained relations) by a theorem of 
Glaisher, according to which 


r=n—1 
C(a,4,4, IT (a, + a,0,+ ao? 


(See Muir, Theory of Determinants § 149.) 

In the case of the general quintic the same procedure 
yields in an easy manner a set of equations very similar to 
to the equations which McClintock, in his paper ‘‘ Analysis 
of the quintic equation ’’ (American Journal of Mathematics, 
volume 8), gives under the name of the Eulerian equations 
The first set may be obtained also, as indicated above, from 
the elementary symmetric functions of the linear expres- 
sion for the roots. This last procedure, however, is very 
lengthy and laborious. 


Dr. Black’s paper, which will appear in the Proceedings of 
the American Academy of Arts and Sciences, volume 37, is in 
abstract as follows: Let F(z, y,z) = 0 be the equation of a 
surface, F being a function of the three independent vari- 
ables z, y, z analytic in the pointz=a, y= 6b,z=c; and 
suppose that the function and all its first partial derivatives 
vanish in this point. Then it is possible to represent the 
coordinates of all points of the surface F = 0 that lie in the 
neighborhood of the point (a, b, ¢) by means of a finite num- 
ber of sets of parametric formulas, each of the type 


c= f(u,v), y=o(u,v), z=¢(u,v), 
where f, ¢, ¢ are functions of the parameters u, v, analytic 
each in the point u=%, v= <A proof of this theorem 
was attempted by G. Kobb, Journal de mathématiques, series 
4, volume 8 (1892), but his analysis is incomplete in es- 
sential points. 
By means of a quadratic transformation of the type 


t—a=a2(z—c), y—b=y (z—c) (1) 


the neighborhood of the point (a, 6, c), in jeneral singular, 
is mapped upon the neighborhood of a curve upon a new 
surface. If this curve does not contain multiple factors, its 
neighborhood, except for a finite number of neighborhoods 


- 
is 
Bice 
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of singular points first determined, is represented by a finite 
number of formulas, in each of which one coordinate is ex- 
pressed as an analytic function of the other two. If the 
curve does, however, contain multiple factors the introduc- 
tion of a quadratic transformation of the type 


(2) 


(preceded by a certain other transformation of the form 
xz + py =z,) secures the same result as in the other case. 

Each of the new singular points is then subjected to the 
same treatment as the original point, and the process is re- 
peated until all the singular points disappear, the para- 
metric representation then becoming at once possible. It 
is shown that this result will be reached by means of a finite 
number of transformations of types (1) and (2), together 
with certain other one to one transformations. 

F. N. Core. 
CoLUMBIA UNIVERSITY. 


THE ITHACA COLLOQUIUM. 


Tue Third Colloquium of the AmeRICAN MATHEMATICAL 
Society was held at Cornell University, Ithaca, N. Y., be- 
ginning on Wednesday, August 21,1901, and extending over 
the following three days. Before describing the proceed- 
ings, it may be of interest to recall the work of the previous 
colloquia. 

The first colloquium * organized by the Society was held 
in connection with its third summer meeting at Buffalo, 
N. Y., September 2-5, 1896. Two courses of six lectures 
each were delivered before an audience of thirteen members. 
Professor Maxime Bécher discussed ‘‘ Linear differential 
equations and their applications,’’ and Professor James 
Pierpont, ‘‘The Galois theory of equations.’’ The inno- 
vation proved so successful that the participants recom- 
mended to the Council that the same plan should be adopted 
the following summer; but the meeting at Toronto, with 


*See the report, including abstracts of the courses of lectures, by Pro- 
fessor T. S. Fiske in BULLETIN, volume 3, pp. 49-59. Professor Bocher’s 
lectures were in part reproduced in the Annals of Mathematics, 1st series, 
vol. 12( 1898). pp. 45-53. Professor Pierpont’s lectures were published in 
the same journal, 2d series, vol. 1 (1899), pp. 113-143, and vol. 2 (1900), 
pp. 22-56. 
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the British association for the advancement of science, ren- 
dered this impracticable. The second colloquium* was there- 
fore held, after an interval of two years, in connection with 
the fifth summer meeting, at Cambridge, Mass., August 
22-27, 1898. Professor W. F. Osgood delivered six lectures 
on ‘‘Selected topics in the general theory of functions,”’ 
and Professor A. G. Webster six lectures’ on ‘‘The par- 
tial differential equations connected with wave propa- 
gation.’’ Twenty-six members attended the two courses. 

On account of the intervening Paris exposition a period of 
three years elapsed between the second and third colloquia. 
At the December meeting, 1900, the Council appointed a 
committee, consisting of Professors F. N. Cole, W. F. Os- 
good, James Pierpont, J. H. Tanner, and H. 8. White, to 
arrange for a third colloquium in connection with the eighth 
summer meeting. A preliminary notice containing the plans 

upon was issued in May, 1901. In accordance with 
these plans, the following twenty-five members of the Society 
assembled Wednesday morning, August 21, 1901, in one of 
the lecture rooms of White Hall, Cornell ’ University, and 
registered for the colloquium : 

Dr. G. E. Bliss, Professor Oskar Bolza, Professor E. W. 
Brown. Professor F. N. Cole, Professor L. L. Conant, Pro- 
fessor T. S. Fiske, Mr. W. B. Ford, Mr. B. F. Groat, Dr. E. 
R. Hedrick, Professor T. F. Holgate, Dr. J. I. Hutchinson, 
Dr. Edward Kasner, Dr.G. H. Ling, Professor J. L. Mark- 
ley, Professor E. H. Moore, Professor G. D. Olds, Professor 
W. F. Osgood, Dr. I. E. Rabinowitch, Mr. F. G. Radel- 
finger, Professor E. R. Skinner, Dr. Virgil Snyder, Pro- 
fessor J. H. Tanner, Professor E. B. Van Vleck, Professor 
L. A. Wait, Professor Alexander Ziwet. 

The Society has always been fortunate in securing for 
the colloquia the services of lecturers of high standing. 
These serve purely as a matter of honor, receiving no com- 
pensation, except a very moderate allowance for their trav- 
elling and other expenses provided for by the collection of 
a@ nominal fee from each auditor. 

During the four days of the colloquium, two courses of 
four lectures each were delivered by Professor Oskar Bolza, 
of the University of Chicago, and Professor E. W. Brown, 
of Haverford College. The titles and outlines of the courses 
are as follows : 


*See the report by Professor H. S. White, BULLETIN, volume 5, pp. 
57-58. Professor Osgood’s lectures were published in the same volume, 
pp. 59-87. 
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Proressor Boiza :—THE SimpLest TyPE OF PROBLEMS IN 

THE CALCULUS OF VARIATIONS. 

The principal object of the course was to give a detailed 
account of the simplest type of problems in the calculus of 
variations, in its historical development, with special em- 
phasis upon the contributions of Weierstrass and his fol- 
lowers. After a critical account of the older theory of 
Euler, Legendre, and Jacobi, the lecturer passed to Weier- 
strass’s theory and to the contributions made since Weier- 
strass by Schwarz, Kneser, Osgood, and others. The course 
concluded with an exposition of Hilbert’s existence theorem, 
and with an indication of the lacunz which must be filled 
before the theory of even the simplest type of problems can 
be declared complete. 


Proressor Brown :— MoperRN METHODS OF TREATING 
DyNAMICAL PROBLEMS AND IN PARTICULAR THE PROB- 
LEM OF THREE Boples. 


The object of this course was to set forth some of the 
later attempts to introduce more rigor into the methods 
of solving dynamical problems, mainly the researches of 
Poincaré. The course was chiefly descriptive, in showing 
the principles of the methods, the mathematical difficulties 
which arise, and the results which have been obtained. 
Amongst the subjects treated were the following: The 
varicus forms of the differential equations of dynamics ; 
the theorems of Bruns and Poincaré on the non-existence 
of integrals; absolute and relative invariant integrals ; 
solution by infinite series, including divergent series ; 
periodic and asymptotic solutions ; stability and instability. 
No special knowledge of any one subject was assumed. 


Two lectures were delivered daily, one in the morning 
and one in the afternoon, the hour varying to suit the con- 
venience of the lecturers and auditors. Each lecture ex- 
tended through two hours, the period being divided by a 
recess of ten minutes. Professor Bolza’s course was given 
on the mornings of Wednesday and Saturday, and the 
afternoons of Thursday and Friday ; Professor Brown’s at 
the other four sessions. 

The librarian of the University kindly offered the facili- 
ties of both the reading room and the stack rooms to mem- 
bers of the Society. The literature bearing on the subjects 
discussed in the colloquium, including autograph notes of 
Weierstrass’s lectures, and a bibliography of the calculus of 
variations prepared by Dr. J. I. Hutchinson, was collected 
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and arranged for the convenience of the auditors. Printed 
syllabi of both courses were distributed, so that every op- 
portunity was offered for intelligent participation. At the 
close of the courses, the members present, by a rising vote, 
unanimously expressed their appreciation of the value of 
the lectures, and of the self-sacrificing labor of the lecturers. 

Friday evening the participants of the colloquium dined 
together at the Glenwood Hotel, and afterwards enjoyed a 
cruise around Cayuga Lake. During the remaining even- 
ings there were social gatherings at the Town and Gown 
Club, whose privileges were thrown open to members of the 
Society. The hospitality of Cornell University, and of the 
mathematical department in particular, deserves the most 
grateful acknowledgment. 

Detailed reports of the courses, prepared by the lecturers 
themselves, will appear in later numbers of the BuLLETIN. 

Epwarp Kasner, 


Assistant Secretary. 
CoruMBIA UNIVERSITY. 


UPON THE NON-ISOMORPHISM OF TWO SIMPLE 
GROUPS OF ORDER 8!/2. 


BY MISS IDA M. SCHOTTENFELS. 
(Read before the American Mathematical Society, August 20, 1901.) 


1. Introduction.—The proof offered in this paper of the 
non-isomorphism of the ternary linear fractional group 
Galois field [27] and the alternating group of degree eight 
is shorter, simpler and more direct than that presented by 
the author in the Annals of Mathematics, volume 1, No. 3, 
April, 1900. 

In a paper read December 29, 1900, before the Chicago 
Section of the AMERICAN MATHEMATICAL Society, by mak- 
ing use of the present method involving the three conjugate 
sub-groups (1) G,,,, (2) Gig’, (3) G,,.", the identity was estab- 
lished between the ternary group G.F.[2*] and the literal 
substitution group of degree 21, Gi. 

2. The Ternary Group.—In the above mentioned paper 
the group was defined as a group of fractional matrices, 
access being had to the group by means of the following 
matrices : 


the 
bate 
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ou 010 fo 
1p°0 


where 
B= D = 1}. 


In this group there exist at least three conjugate sub- 
groups of order 168, say (1) G,,,, (2) G,,,’, (3) G,,,", such that 
(1) is transformable into (2) and (3) by elements of period 
three which leave A invariant; these groups are holoedrically 
isomorphic to the literal substitution group upon seven 
letters Gj,, and are thus defined 


(1) : =B= (BA’)* (AB*)* = 

(2) A? = = (CA’)* = (AC’)‘ = J}, 

@) {A? = D = (DA’)’= = fh, 

where the elements B, C possess the following properties 
= (BC)* = (CB)? = 


3. The Alternating Group.—The alternating group of de- 
gree eight and order 8!/2 or 20160 has a simple subgroup of 
order 168 upon seven letters which may be defined thus 


Cin fa = = = 


where i is the identity element, and a = (234) (567), b= 
(1346752). 

There exists a group of order 36 upon eight letters which 
leaves a= (234) (567) invariant, which group G%, if the 
alternating group is identical with the ternary group, must pos- 
sess an element of period three which transforms 6 = 
(1346752) into ¢ (c’ =i) where b,c satisfy the relations 


(b%e)* = (be)* = (cb*)? =i; 


but no such element exists, therefore the two above mentioned 
groups are non-isomorphic. 
CHICAGO, 
December, 1900. 


*0, 1, p and »* are the marks of the Galois field [27]. 
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CONCERNING SURFACES WHOSE FIRST AND 
SECOND FUNDAMENTAL FORMS ARE THE 
SECOND AND FIRST FUNDAMENTAL 
FORMS RESPECTIVELY OF 
ANOTHER SURFACE. 


BY PROFESSOR ALEXANDER PELL. 
(Read before the American Mathematical Society, August 20, 1901.) 


In the July number of the Butierin Dr. Eisenhart 
treated these surfaces and reached the following conclu- 
sions: ‘‘ The ruled surfaces defined by the equations 


ytur=V¥14+ 74+ ©, 
1 


are the only surfaces whose first and second fundamental 
forms can be taken for the second and first fundamental 
forms of a surface. Further the second surface is only the 
first to a translation prés. And of these surfaces the only 
real one is the sphere of radius unity.”’ 

In fact the above equations represent the spheres of 
radius unity and nothing else. For we have 


ytait (et te +1) 
y—zit+ (ue 
or 

(y—e,) + (2i — = —¢,) (4 14 142°) 


But there are two more surfaces of the kind, both im- 
aginary, both spheres of the radii , »’, respectively, where 
o= V1. 


For let 


z=Rsinucosv, y=Rsinusinv, z= Rcos u. 


; 
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Then 
E=F, G=RF'sin’u, F=0, 


D=R, D=0, D’=Rsin’ u. 
If now (1) R=», 
E,=’, G,=o'sin’u, Di=o, D,”= wsin’u; 


and if (2) 


E,,=«, G,,=vsin'u, sin’ u, 


No other surface of the kind exists. For, as is shown in 
the article referred to, for these surfaces (p, and p, being 
two principal radii of curvature) 

E @G 


p” 


Bianchi has shown (Differentialgeometrie, German trans- 
lation, p. 93, footnote), that 2 is constant, if D, D’, D”, E, 
F, G are proportional. 
Using the equations (1) and (9) of Dr. Eisenhart’s 
article, we have 


2G dE 
— 1 Ou 1 ow 
( eG OE 
Hence, on subtraction, 
#/EG = B= 


A= 1, a, 


UNIVERSITY OF SOUTH DAKOTA. 


| 
te 


1901.] NOTES. 29 


NOTES. 


-Tue tenth regular meeting of the Chicago Section of the 
AMERICAN MATHEMATICAL Society will be held at North- 
western University, Evanston, Ill., on Friday and Saturday, 
December 27-28 next. Titles and abstracts of papers to be 
read at this meeting should be in the hands of the Secretary 
of the Section not later than December 5. 


Amone the officers of the American association for the 
advancement of science elected at the Denver meeting are : 
president of the association, Professor Asap Hatt, U. 8. 
Navy, retired; president of Section A (mathematics and 
astronomy), Professor G. W. Hoven, of Northwestern Uni- 
versity ; secretary of Section A, Professor E. 8. Craw.ey, 
of the University of Pennsylvania. The next summer 
meeting of the Association will be held at Pittsburg, Pa., 
June 28 to July 3, 1902. 


At a meeting of the Liverpool Mathematical Society 
held in University College on Wednesday, June 26, 1901, 
Professor F. S. Carry in the chair, Professor SEBAsTIAN 
SrrcoM was unanimously elected president for the ensuing 
year, Professor Carry, the retiring president, becoming 
vice-president. A paper on ‘‘ Mobius’ barycentric calculus 
and Grassmann’s calculus of extension’’ was read by Pro- 
fessor R. A. Sampson, who explained the two methods and 
showed the connection between them. Professor L. R. 
Witeerrorce exhibited some apparatus, using his springs 
showing the transformation of longitudinal into rotational 
oscillation, and vice versa. He also exhibited and explained 
the principal oscillations of the apparatus. 


THE annual meeting of the German mathematical so- 
ciety was held at Hamburg, September 22-28. The pre- 
liminary programme of papers to be presented is as follows : 
V. Eseruarp, Halle: ‘‘ Contribution to the theory of equa- 
tions’’; W. Exsert, Kiel: ‘‘On a question in celestial 
mechanics’’; F. EnGEx, Leipsic : ‘‘ Higher differential quo- 
tients’; F. Foire, Grivegnée: ‘‘On Oppolzer’s formule for 
nutation *’; D. HiLerert, Gottingen: ‘‘On certain recent 
mathematical dissertations’; J. KowaLewsky, Leipsic : 
‘* Report on the theories of Sophus Lie’’; R. v. LILIENTHAL, 
Miinster: ‘‘ The geometry of motion in its application to 
differential geometry’’; A. Marcuse, Berlin: ‘‘ Recent devel- 
opments in the determination of geographical positions’’; F. 
K.zin, Gottingen, F. Meyer, Koenigsberg, and E. 
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ERT, Gottingen: ‘‘ An account of the present condition 
of the Encyclopedia of the mathematical sciences’’; F. 
ScuILLinc, Gottingen : ‘* New kinematical models in tooth 
gear and their relation to the theory of contact transforma- 
tions; P. Scnoure, Groningen: ‘*‘On the mobility of a 
nullsystem N,_, in R,’’; H. Scnupert, Hamburg: ‘‘ On 
the number of constants of the n-dimensional generalization 
of polyedra ;’’ P. SrdckeL, Kiel: ‘‘ Report on the develop- 
ment of instruction in applied mathematics in the German 
universities ’’; E. Srupy, Greifswald: ‘‘ A new branch of 
geometry ’’; ADLER, Prague: “Spherical representation of 
surfaces and its application in descriptive geometry ’’; 
C. Cuaruier, Lund: * The astronomical explanation of an 
ice age’’; Hato, Edinburgh: ‘‘ The relations of terrestrial 
magnetism to seismological events and their significance for 
practical and theoretical astronomy ’’; F. Meyer, Koenigs- 
berg: “ The extension of the theorems of Henrici and Ivory 
to surfaces of any order’’; Torka, Berlin: “On a new 
geometry of motion’’; E. Zermevo, Gottingen: ‘‘On a 
maximum problem in geometry,’’ ‘‘On the theory of the 
shortest lines.”’ 


Tae several universities below offer during the winter 
semester 1901-1902. courses in mathematics as follows : 

University oF Bertixs.—By Professor L. Fucus: Hyper- 
elliptic functions, three hours ; Theory of functions, three 
hours; Seminar, three hours.—By Professor H. A. Scuwarz: 
Analytical geometry, four hours ; Conic sections. two hours ; 
Theory of analytical functions, four hours ; Colloquium, 
two hours ; Seminar, two hours.—By Professor J. Knon- 
LAucn : Differential calculus, four hours; Applications of 
elliptic functions, four hoars ; Exercises in differential cal- 
culus, one hour.—By Professor R. LEHMANN-FILHEs : Integ- 
ral calculus, four hours, with exercises, one hour.—By Pro- 
fessor G. Fronenitus: Theory of determinants, four hours ; 
Theory of numbers, four hours ; seminar, three hours.—By 
Professor K. Hexset: Applications of elliptic functions to 
algebra and the theory of numbers, three hours ; Mechan- 
ies, four hours; Colloquium, one hour.—By Dr. E. Lanpav : 
Algebra, four hours; Theory of transcendental functions, 
one hour. 


Usiversity or Boxxn.—By Professor L. Herrrer : Infin- 
itesimal caleulus, II.. four hours, with exercises. one hour ; 
Theory of curves and surfaces, four hours, with exercises, 
one hour. — By Professor H. Kortum: Analytical geometry, 
five hours; Determinants, two hours ; Seminar, two hours. 
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—By Professor R. Lipscnirz: Partial differential equations 
of physics, four hours; seminar, two hours. 


University oF Bresiav.—By Professor J. Rosanes :- 
Analytical geometry of space, three hours ; Elements of the 
theory of functions, three hours; Seminar, one hour.—By 
Professor R. Sturm: Theory of geometrical relations, II., 
two hours; Differential geometry, three hours; Seminar, 
two hours.—By Dr. F. Lonpon: Infinitesimal calculus, 
four hours, with exercises, one hour. 


University OF ERLANGEN.—By Professor P. Gorpan: 
Infinitesimal calcuius, four hours; Theory of numbers, 
four hours; Seminar, three hours.—By Professor M. 
Noruer: Analytical geometry, four hours; Analytical me- 
chanics, four hours ; Seminar. 


University oF Fremurc.—By Professor J. Litroru : 
Analytical geometry and differential calculus, five hours ; 
Seminar.—By Professor L. SrickELBERGER: Algebraic 
analysis, three hours ; Elliptic functions, four hours.—By 
Dr. A. Loewy: Differential equations, three hours; Politi- 
cal arithmetic, three hours.—By Dr. E. Resmann: Ele- 
ments of descriptive geometry with exercises, three hours. 


University oF G1iEssEN.—By Professor M. Pascu: Plane 
analytical geometry, II., three hours and a half; Calculus 
of variations, two hours ; Seminar, one hour.—By Profes- 
sor E. Netto: Infinitesimal calculus, three hours ; Analyt- 
ical mechanics, three hours; Theory of functions, contin- 
uation, two hours; Seminar, one hour.—By Professor R. 
ILaussnerR: Theory of numbers, four hours; Descriptive 
geometry, with exercises, four hours and a half; Exercises 
in higher mathematics, one hour and a half. 


Ustversity or Professor F. Me- 
chanics of particles and rigid systems, four hours ; Seminar, 
two hours.—By Professor D. H1.Bert: Potential, four hours; 
Number concept and quadrature of circle, two hours ; Exer- 
cises in the theory of functions in seminar, two hours.—By 
Professor M. BrENpDEt : Geodesy, two hours ; Introduction 
to computation of perturbations, two hours; Elements of 
infinitesimal calculus, two hours.—By Professor F. Scuit- 
Linc: Descriptive geometry, four hours, with exercises, 
four hours ; Kinematics, one hour.—By Professor K. Bout- 
MANN: Mathematics of insurance, three hours, with exer- 
cises in seminar, two hours.—By Dr. E. ZERMELO: Theory 
of numbers, four hours.—By Dr. J. Sommer: Integral cal- 
culus, four hours. 
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University or GreIFsSwALD.—By Professor W. : 
Theory of analytical functions, in particular elliptic func- 
tions, I., four hours; Infinitesimal calculus, I., four hours ; 
Seminar, two hours.—By Professor E. Srupy: Analytical 
geometry, IJ., four hours; Differential equations, three 
hours ; Seminar, one hour. 


University oF HALLe-WiTTenserc.—By Professor G. 
Cantor: Theory of elliptic functions, two hours ; Seminar, 
one hour.—By Professor A. WancertIn: Analytical me- 
chanics, four hours: Synthetic geometry, four hours, with 
exercises, one hour ; Seminar, one hour.—By Professor V. 
EseruarD: Analytical geometry of space, three hours, 
with exercises, one hour.—By Dr. H. Grassmann : Selected 
chapters of technical mechanics, two hours; Conformal 
representation, two hours, with exercises, one hour fort- 
nightly.—By Dr. E. Neumann: Infinitesimal calculus, ITI., 
with exercises, four hours. 


University oF Professor L. Kornics- 
BERGER : Analytical mechanics, four hours ; Selected chap- 
ters of integral caleulus (calculus of variations, differential 
equations), two hours ; Elliptic functions, two hours ; Semi- 
nar, two hours.—By Professor H. VALENTINER: Theory of 
orbits, three hours.—By Professor M. Cantor: Infinitesi- 
mal calculus, four hours, with exercises, one hour ; Political 
arithmetic, two hours.—By Professor F. E1sENLonr : Optics, 
four hours; Infinitesimal calculus, five hours; Potential, 
two hours.—By Professor K. Korn_er: Analytical geom- 
etry of space, three hours.—By Professor G. LANDSBERG : 
Descriptive geometry, with exercises, four hours.—By Dr. 
K. Boru: Partial differential equations, two hours ; Abel’s 
memoir on binomial series, one hour. 


University oF Innspruck.—By Professor O. 
Analysis of real numbers, five hours ; Seminar, two hours.— 
By Professor W. Wirtrxcer: Algebraic functions and their 
integrals, five hours ; Seminar, two hours.—By Dr. K. Zryp- 
LER: Differential equations, three hours ; Introduction to 
continuous groups, two hours. 


Usiversity oF Jexa.—By Professor J. Toomar: Analyt- 
ical geometry of space, four hours; Elementary theory of 
functions, four hours ; Seminar, two hours.—By Professor 
A. Gurzmer: Theory and applications of determinants, 
three hours; Integral calculus, four hours, with exercises, 
one hour.—By Professor J. Freee: Theory of numbers, 
four hours. 
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University oF Professor L. PocuHammer : 
Plane analytical geometry, three hours ; Differential equa- 
tions with one independent variable. three hours ; Seminar, 
one hour.—By Professor P. StarckeL: Integral calculus 
with introduction to theory of differential equations, four 
hours; Abelian functions, four hours; Non-euclidean 
geometry, one hour ; seminar, one hour. 


University oF By Professor F. : 
Modern geometry of the triangle, one hour; Introduction 
to the theory of differential equations, four hours ; Seminar, 
one hour.—By Professor A. ScHoENFLIxs: Theory of func- 
tions, five hours; General introduction to higher mathe- 
matics, two hours; Seminar, two hours.—By Professor L. 
Saatscuitrz: Differential calculus, two hours; Integral 
calculus, four hours, with exercises, one hour.—By Dr. E. 
Mier: Descriptive geometry, four hours; Introduction 
to Grassmann’s Ausdehnungslehre, two hours. 


University oF Lerpsic.—Professor SCHEIBNER offers no 
courses this semester, and those of Professor Mayer will be 
announced later.—By Professor C. Neumann: Theory of 
potential and spherical harmonics, four hours ; Seminar, two 
hours.—By Professor O. HoLpER: Mechanics, four hours ; 
Galois’ theory of equations, two hours; Seminar, one hour. 
By Professor F. Encet: Infinitesimal calculus, four hours ; 
Differential invariants and theory of groups, one hour; 
Seminar, one hour ; Exercises in differential invariants and 
theory of groups, with Dr. Kowalewski, one hour.—By 
Dr. F. Hausporrr : Projective geometry treated syntheti- 
cally, four hours ; Non-euclidian geometry, two hours.—By 
Dr. G. Kowatewsk1: Theory of functions, four hours, with 
exercises, one hour ; Introduction to theory of transforma- 
tion groups, two hours, with exercises, one hour.—By Dr. 
H. Liespmann: Analytical geometry of space, two hours, 
with exercies, one hour; Theory and application of deter- 
minants, two hours. 


University oF Marsurc.—By Professor F. Scnorrky : 
Integral calculus, four hours ; Theory of numbers, four 
hours ; Seminar, two hours.—By Professor E. Hess : Geom- 
etry of space considered analytically and synthetically, four 
hours; Theory of algebraic equations and -determinants, 
four hours ; Seminar, three hours.—By Dr. F. v. DaLewicx: 
Applications of infinitesimal calculus, three hours; Kine- 
matics, one hour. 
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University OF Municu.—By Professor G. BAvER: Plane 
analytical geometry ; Seminar.—By Professor F. Linpe- 
MANN: Differential calculus; Analytical mechanics; Line 
and sphere geometry ; Seminar.—By Professor A. Prines- 
HEIM: Elementary theory of infinite series, products, and 
continued fractions : Introduction to the theory of analytical 
functions.—By Dr. K. DoéHLEMann: Descriptive geometry, 
with exercises; Synthetic geometry, with exercises.—By 
Dr. E. voy Weser: Introduction to analysis ; Differential 
equations.—By Dr. J. GérrLer: Algebra, with exercises. 


University oF SrrasspurG.—By Professor T. 
Geometry of space, modern methods, two hours; Mathe- 
matical theory of elasticity, two hours.—By Professor H. 
Weser: Theory of numbers, four hours; Infinite series, 
two hours; Seminar in conjunction with Dr. Wellstein.— 
By Professor F. Rota : Algebraic analysis and determinants, 
three hours ; Analytical geometry of space, two hours ; Or- 
dinary differential equations, two hours.—By Professor A. 
Krazer: Infinitesimal calculus, four hours ; Plane analyti- 
cal geometry, four hours: Seminar, two hours.—By Dr. E. 
Timerpinc: Theory of surfaces, two hours.—By Dr. J. 
Wettstetx : Graphical statics, two hours, with exercises, 
two hours. 


Ustversity oF Professor A. von BRILL: 
Introduction to higher mathematics, four hours ; Theory of 
algebraic curves, three hours; Seminar, two hours.—By 
Professor H. Staui: Higher analysis, II., four hours; 
Partial differential equations, three hours; Seminar, two 
hours. —By Professor L. Maurer: Descriptive geometry, 
II., one hour, with exercises, two hours ; Calculus of varia- 
tions, two hours, with exercises, one hour; Exercises in 
elementary geometry, one hour. 


Usiveksity oF VieNNA.—By Professor R. vy. Escnericu : 
Theory of functions five hours; Proseminar, one hour ; 
Seminar, two hours.—By Professor L. GEGENBAUER: Ele- 
ments of infinitesimal calculus, five hours, with exercises ; 
Proseminar, one hour; Seminar, two hours.—By Professor 
IF. Mertens: Algebra, five hours; Proseminar. one hour ; 
Seminar, one hour.—By Professor G. Konn: Analytical 
geometry, four hours, with exercises, one hour ; Differen- 
tial geometry, II., one hour; The methods of descriptive 
geometry, one hour.—By Dr. V. Sersawy: Lectures on the 
mathematics of insurance, two courses of three and four 
hours respectively.—By Dr. A. Tauser: Mathematics of 
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insurance, four hours, with exercises, two hours.—By Dr. 
E. BiascuKke: Mathematical statistics, 3 hours.—By Dr. 
R. D. v. Srerneck: Differential geometry, two hours ; 
Kummer’s theory of ideal numbers, one hour.—By Dr. 
K. Carpa: Theory of continuous groups, three hours. 


Or the annual list of doctorates conferred by American 
universities during the academic year closing with June, 
1901, Science records the following whose theses were in 
mathematics, the names of the universities conferring the 
degrees and the subjects of the dissertations being appended : 
Grack ANDREws, Columbia University, ‘‘ The primitive 
double minimal surface of the seventh class and its conju- 
gate’’; C. W. McG. Brack, Harvard University, ‘‘ The 
parametric representation of the neighborhood of a singular 
point of an analytic function’’ ; B. S. Easton, University 
of Pennsylvania, Substitutions and substitution groups ”’ ; 
W. Frixpiay, University of Chicago, ‘‘ The Sylow subgroups 
of the symmetric group on & letters”? ; W. B. Fire, Cornell 
University, ‘‘On metabelian groups’’; W. S. Franxk 
Cornell University, ‘‘ Poynting’s theorem’’ ; A. 8. GaLr, 
Yale University, ‘‘ On a particular class of algebraic mini- 
mum curves and surfaces’’; C. N. Haskins, Harvard Uni- 
versity, ‘‘On the invariants of quadratic differential 
forms ’’; ArcHIBALD HENDERSON, University of South Car- 
olina, ‘‘ The cone of normals and an allied cone for central 
surfaces of the second degree’’ ; L. I. Hewes, Yale Univer- 
sity, ‘‘ Some properties of path curves of continuous pro- 
jective groups’’; H. G. Keppet, Clark University, ‘* The 
cubic 3-spread ruled with planes in 4-fold space’; H. W 
Kunn, Cornell University, ‘‘On imprimitive substitution 
groups"? ; Cuariotre E. Pincra, University of Wiscon- 
sin, ‘‘On functions connected with special Riemann sur- 
faces, in particular those for which p = 3,4,5”’ ; I. E. Ra- 
BrINovitcH, Johns Hopkins University, ‘‘ The foundation 
of the euclidean geometry, as viewed from the standpoint 
of kinematics’’?; F. E. Ross, University of California, 
‘* Differential equations belonging to a ternary linearoid 
group’’?; E. B. Skinner, University of Chicago, ‘‘ On 
ternary monomial substitution groups of finite order with 
determinant +17’; Roxana H. Vivian, University of 
Pennsylvania, ‘‘ The poles of a right line with respect to 
a curve of order n”’ ; J. N. VAN DER Vries, Clark Univer- 
sity, “ On the multiple points of twisted curves”; I. 1. 
Witsox, Yale University. ‘“The decomposition of the 
general collineation in space into three skew reflections ”’ ; 
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Ruts G. Woop, Yale University, “‘ Non-euclidean displace- 
ments and symmetry transformations.’ 

The list includes twenty names ; the corresponding num- 
ber in the year preceding was eleven. 


THREE fasciculi of the Encyclopedia of the mathematical 
sciences have thus far appeared during the present calendar 
year. These are: VolumelI, No.6; Volume IV,, No. 1; 
and Volume IV,, No.1. In press are: Volume I, No. 7 
(concluding number); Volume II,, No. 5; Volume II,, No. 
1; and Volume IV,, No. 2. The Archiv der Mathematik und 
Physik has opened a special department for corrections, ad- 
ditions, and suggestions relative to the Encyclopedia. A 
considerable number of notes thus collected have been re- 
printed and inserted at the beginning of Volume IV,, No. 1. 


Tue Yale bicentennial series, about to be issued by 
Charles Scribner’s Sons, New York, includes two volumes 
representing mathematics : Elementary principles in statis- 
tical mechanics, by Professor J. W1LLARD Grsss; Vector 
analysis, a text book for the use of students of mathematics 
and physics, by Dr. E. B. Witson. 

Messrs. LonaMans AND Co. announce a text-book on 


‘‘Higher mathematics for students of chemistry and 
physics’’ by Mr. J. W. MELLor. 


Tue following are recent catalogues of new and second- 
hand works in the mathematical sciences: No. 205, S. 
Calvary and Co., Berlin; No. 28, Kirchoff and Wigand, 
Leipsic; No. 220, Albert Raustein, Zurich; No. 183, 
Mayer and Miller, Berlin ; No. 77, Max Weg, Leipsic. 


M. Hermann, of Paris, is preparing a catalogue which is 
expected to appear in November. 

Tue firm of Gustav Fock, of Leipsic, has recently issued 
a catalogue containing about forty-five hundred titles of 
works in mathematics and physics drawn chiefly from the 
libraries of the late Professors Oscar ScuiémiicH and Et- 
win Bruno CuRISTOFFEL. 


ARRANGEMENTS were made by the Société des amis des 
sciences physiques et mathématiques of Poltava, Russia, to 
celebrate the centenary of the birth of Micnet Osrro- 
GRADSKY at Poltava on September 12-15. 


Proressor M. Cantor, of the University of Heidelberg, 
recently celebrated the fifty year jubilee of his doctor’s 
degree which he obtained at twenty-two years. 
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Proressor J. J. THomson and Dr. J. Larmor, of Cam- 
bridge University were among the recipients of the honor- 
ary degree of doctor of laws of the University of Glasgow 
conferred at the recent celebration of the ninth jubilee of 
that institution. 


Proressor W. W. Jounson, of the U. S. Naval Academy, 
has written a treatise on theoretical mechanics, which has 
just appeared from the press of John Wiley and Sons of 
New York. 


A MEDALLION of the late Professor Charles Hermite will 
be placed in the Court of Honor of the Sorbonne. 


Proressor E. Picarp, of the Sorbonne, has been elected 
to foreign membership in the Reale Accademia dei Lincei 
of Rome. 


Proressor M. Noruer, of Erlangen, has been elected cor- 
responding member of the Lombardy academy of sciences 
of Milan. 


Proressor F. EnGet, of Leipsic, has received the gold 
Lobachevsky medal for his report (Gutachten) on Killing’s 
work in connection with the award of the Lobachevsky prize 
-by the University of Kazan (see BuLLETIN, volume 7, p. 
191). 

Dr. L. v. PrantL, of Nuremberg, has been appointed 
professor of technical mathematics in the University of 
Jena. 


Proressor A. Mayer, of Leipsic, will not lecture during 
the coming winter semester, and will probably retire per- 
manently. 

Dr. M. von Rupzx1 has been promoted to a full profes- 
sorship of mathematical geodesy at the University of 
Cracow. 

Dr. Kart Carpa has qualified as docent in mathematics 
at the University of Vienna, Dr. Epmunp Lanpav at the 
University of Berlin, and Dr. E. Werxnoxtpr at the Uni- 
versity of Kiel. 

M. A. MannueEmM, of the Ecole Polytechnique of Paris, 
has retired from the active duties of his professorship after a 
tenure of thirty-seven years. His successor is M. Haac. 

Mr. Freperick H. Seares, recently instructor in astron- 
omy at the University of California, has been appointed to 
the professorship in astronomy at the University of Mis- 
souri. 
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Dr. J. M. Pace has been promoted to a full professorship 
of mathematics at the University of Virginia. 


Dr. C. N. Lirrze, recently of Stanford University, has 
received the appointment of professor of civil engineering 
in the University of Idaho. 


Proressor T. C. Esty, of Amherst College, has been ap- 
pointed to the professorship of mathematics at the Univer- 
sity of Rochester, succeeding Professor A. L. BAKER who 
has accepted a position in the Manual Training High 
School, Brooklyn, N. Y. 

Mr. Pavut ARNoxp has been appointed professor of mathe- 
matics in the University of Southern California. 


Dr. D. A. Murray, of Cornell University, has been ap- 
pointed professor of mathematics in Dalhousie College, 
Halifax, Nova Scotia. 

At Ohio State University Professor J. E. Boyp has been 
promoted to an associate professorship of mathematics and 
Mr. D. E. Rasor has been appointed instructor in 
mathematics. 

Dr. H. F. Strecker has been appointed to an instructor- 
ship in mathematics at Cornell University. 

Dr. Freperick H. Sarrorp has resigned from the math- 
matical staff of the University of Cincinnati. 

Dr. E. C. Lunn, of the University of Chicago, has been 
appointed instructor in mathematics and astronomy at 
Wesleyan University. 

Mr. S. W. Reaves has been appointed to an assistant 
professorship of mathematics in Clemson College, 8. C. 


Mr. H. C. Moreno has been appointed instructor in 
mathematics in Stanford University. 


Mr. A. B. Pierce, of the University of California, has 
received leave of absence and will spend the present aca- 
demic year abroad. 


Dr. C. W. M. Brack has been appointed instructor in 
mathematics in the University of Oregon. 


Proressor E. M. Woop, of Baker University, Baldwin, 
Kansas, has been appointed professor of mathematics and 
astronomy at Albion College, Michigan, to succeed Professor 
Henry BENNER, who was drowned at Lake Orion, August 
14. 
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Mr. Cuaruzs A. Scuort, chief of the computing division 
of the U. 8. Coast and Geodetic Survey from 1855 to 1899, 
died at Washington, July 31, 1901. 

Tue deaths are announced of W. Scuur, professor of 
astronomy of the University of Gittingen, aged 55 years ; 
of Admiral pe Jonquikres, of Paris, well known for his re- 
searches in geometry ; of Mr. J. Hampirn Smitu, the author 
of numerous’ successful text-books in elementary mathe- 
matics, at the age of seventy-four years; of Professor P. 
HELMLinG, of the University of Dorpat, at the age of 84. 


Proressor Peter GuTarie Tait died at Edinburgh on 
July 4. He was born at Dalkeith in 1831 and was a stu- 
dent at Edinburgh University. Later he »ttended Cambridge 
University where he was senior wrangler, first Smith’s 
prizeman and fellow of Peterhouse. In 1854 he became 
professor of mathematics at Queen’s College, Belfast, whence 
he removed in 1860 to the chair of natural philosophy in the 
University of Edinburgh. He was the author of a long 
series of publications both technical and popular in charac- 
ter. His scientific papers were collected and published in 
1898. 


NEW PUBLICATIONS. 
I. HIGHER MATHEMATICS. 


Ascott (G.). See Brioscui (F.). 

BAUSCHINGER (J.). See ENCYKLOPADIE. 

BertramMi (E.). See Brioscui (F.). 

Brancui (L.). Lezioni sulla teoria delle funzioni di variabile com- 
plessa e delle funzioni ellittiche. Pisa, Spoerri, 1901. 8vo. 
608 pp. Fr. 20.00 

BoHLMANN (G.). See ENCYKLOPADIE. 


Boret (E.). See Caucny (A.). 


BorGMeEYER (J.). Diskussion einer cyklischen Fliche dritter Ord- 
nung. (Progr.) Duderstadt, 1901. 8vo. 29 pp. 


BorTKiewicz (L. von). See ENCYKLOPADIE. 


Brioscu1t (F.). Opere matematiche, pubblicate per cura del 
comitato per le onoranze a F. Brioschi (G. Ascoli, E. Beltrami, 
G. Colombo, L. Cremona, G. Negri, G. Schiaparelli). (In 4 
volumi.) Vol. I. Milano, Hoepli, 1901. Folio, 12+ 416 pp., 
portrait. Fr. 25.00 
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Bunt (A.). Sur les équations différentielles simultanées et la 
forme aux dérivées partielles adjointe. (Thése.) Paris, Naud, 
1901. 8vo. 64 pp. 


Burnsipe (W. S.) and Panton (A. W.). The theory of equations, 
with an introduction to the theory of binary algebraic forms. 
Vol. II. New York, Longmans, 1901. 8vo. 11-292 pp. 
Cloth. (Dublin University Press series.) $2.75 


Cantor (M.). Vorlesungen iiber Geschichte der Mathematik. Voi. 
Il, Abt. 3, Abschnitt XVIII: 1725-1758. 2te Auflage. Leip- 
zig, Teubner, 1901. 8vo. 10 pp. and pp. 493-923. M. 12.40. 


Casati (M.). See Rascur (L.). 


CaucHy (A.). Oeuvres complétes, publiées sous la direction sci- 
entifique de l’Académie des sciences et sous les auspices du 
Ministére de Vinstruction publique, avec le concours de MM. 
Valson, Collet et Borel. (En 27 volumes.) Premiére série: 
Mémoires, notes et articles extraits des recueils de l’Académie 
des sciences (12 volumes). Vol. XII. Paris, Gauthier-Villars, 
1900. 4to. 504 pp. Fr. 25.00 


CesAro (E.). Vorlesungen iiber natiirliche Geometrie. Autorisierte 
deutsche Ausgabe von G. Kowalewski. Leipzig, Teubner, 1901. 
8vo. 8+ 341 pp. Cloth. M. 12.00 


See Caucny (A-). 
Cotomso (G.), Cremona (L.). See Brioscui (F.). 
Czuper (E.). See ENCYKLOPADIE. 


Dex Re (A.). Sulla struttura geometrica dello spazio in relazione 
al modo di percepire i fatti naturali. Discorso pronunziato in 
occasione della solenne inaugurazione degli studi presso la r. 
universita di Modena il di 16 novembre. 1896. 3a edizione, 
notevolmente arricchita di note. Napoli, Alvano, 1901. 8vo. 
47 pp. ° 

DicxstTe1n (S.). See Picarp (E.). 


ENCYKLOPADIE der mathematischen Wissenschaften mit Einschluss 
ihrer Anwendungen. Herausgegeben im Auftrage der Akademien 
der Wissenschaften zu Miinchen und Wien und der Gesellschaft 
der Wissenschaften zu Géttingen, sowie unter Mitwirkung 
zahlreicher Fachgenossen. (In 7 Banden.) Vol. I: Arithmetik 
und Algebra, redigiert von W. F. Meyer. Heft 6: H. Weber, 
Komplexe Multiplikation; E. Czuber, Wahrscheinlichkeitsrech- 
nung; J. Bauschinger, Ausgleichungsrechnung (Methode der 
kleinsten Quadrate, Fehlertheorie); J. Bauschinger, Inter- 
polation; L. von Bortkiewicz, Anwendungen der Wahrschein- 
lichkeitsrechnung auf Statistik; G. Bohlmann, Lebensversicher- 
ungs-Mathematik; D. Seliwanoff, Differenzenrechnung; R. 
Mehmke, Numerisches Rechnen. Leipzig, Teubner, 1901. 8vo. 
Pp. 721-992. M. 7.20 


Estanave (E.). Sur une série servant a définir approximativement 
le nombre =, rapport de la circonférence au diamétre. Paris, 
Croville-Morant, 1901. 8vo. 16 pp. 
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Fricke (R.) und Kremn (F.). Vorlesungen tiber die Theorie der 
automorphen Functionen. Vol. II: Die functionentheoretischen 
Ausfiihrungen und die Anwendungen. Lieferung 1: Engere 
Theorie der automorphen Functionen. Leipzig, Teubner, 1901. 
8vo. 6 + 282 pp. M. 10.00 


GotpBerG (A.). Die jiidisechen Mathematiker und die jiidischen 
anonymen mathematischen Schriften, alphabetisch geordnet 
mit Angabe ihrer Zeit, zugleich ein Index zu M. Steinschneider’s 
Mathematik bei den Juden. Frankfurt a. M., Kauffmann, 1901. 
8vo. 12 pp. M. 1.00 

Gorpan (P.). Die Hessesche und die Cayleysche Kurve. Leipzig, 
Deichert, 1901. 8vo. 14 pp. (Aus “Festschrift der Univer- 
sitit Erlangen fiir Prinzregent Luitpold.”) M. 0.60 


Grinpaum (H.). Lehr- und Uebungsbuch der Differentialrechnung, 
enthaltend iiber 750 Uebungsaufgaben, fiir mittlere technische 
Lehranstalten, Realgymnasien, Oberrealschulen u. s. w., sowie 
zum Selbststudium. Wiirzburg, Frank, 1901. 12mo. 6+ 137 
pp- M. 2.80 


GuTzMerR (A.). See JAHRESBERICHT. 


HAENTZSCHEL (E.). Elementare Herleitung der Newtonschen 
Reihen fiir Sinus and Cosinus und die Normierung der Vor- 
zeichen bei der Definition der trigonometrischen Funktionen. 
(Progr.) Berlin, Gaertner, 1901. 4to. 22 pp. M. 1.00 


Heprick (E. R.). Ueber den analytischen Character der Lésungen 
der Differentialgleichungen. (Diss., Géttingen, 1901.) 
tingen, Dieterich, 1901. 8vo. 78 pp. 


Henset (K.). See Kronecker (L.). 


JAHRESBERICHT der deutschen Mathematiker-Vereinigung. Vol. 5: 
Enthaltend die Chronik der Vereinigung fiir das Jahr 1896, 
die auf der Versammlung in Frankfurt a. M. gehaltenen Vor- 
triige, sowie: Die Entwickelung der synthetischen Geometrie. 
Teil I: Von Monge bis auf Staudt (1847). Bericht von Ernst 
Kétter in Aachen. Herausgegeben von A. Wangerin und A. 
Gutzmer. 2te (Schluss-) Lieferung. Leipzig, Teubner, 1901. 
8vo. 28 pp. and pp. 129-486. M. 14.40 


Ivey (J. N.). Ueber die Periodicititsmoduln der Abelschen Inte- 
grale erster Gattung. (Diss.) Berlin, 1901. S8vo. 52 pp. 


. 1.80 
Kapteyn (W.). De meer-dimensioneele meetkunde. Utrecht, 1901. 
8vo. 4+ 29 pp. M. 1.00 


Kasner (E.). The invariant theory of the inversion group; 
geometry upon a quadric surface. 1900. 4to. (Transactions 
of the American Mathematical Society, 1, pp. 430-498.) 


Kietn (F.). See Fricke (R.). 


Kérter (E.). Die Entwickelung der synthetischen Geometrie von 
Monge bis auf Staudt (1847). Erster Band eines Berichtes, 
erstattet der deutschen Mathematiker-Vereinigung. Leipzig, 
Teubner, 1901. 8vo. 28 + 486 pp. M. 18.80 


— See JAHRESBERICHT. 
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KowaLewskI (G.). See CesAro (E.): 


Kronecker (L.). Vorlesungen iiber Mathematik, herausgegeben 
unter Mitwirkung einer von der k. preussischen Akademie der’ 
Wissenschaften ei tzten Kommission. (In 2 Teilen.) Teil 
2: Vorlesungen iiber allgemeine Arithmetik, bearbeitet und 
herausgegeben von K. Hensel. Erster Abschnitt: Vorlesungen 
tiber Zahlentheorie. Vol. I. Leipzig, Teubner, 1901. 8vo. 
13 + 509 pp. M. 16.00 


Krumme (W.). Der Unterricht in der analytischen Geometrie. 
Fiir Lehrer und zum Selbstunterricht. rlin, - nes Me 
8vo. 6.50 


Liepe (A.). Ueber die Analogie der aus der Soielieong. von 
(1—2az + a?)—A entspringenden Funktionen mit den Kegel- 
funktionen. II. (Progr.) Borna, 1901. 4to. 24 pp. 


Loomis (E.). The elements of analytical geométry. Revised 
edition. New York, American Book Company, [1900]. 12mo. 
261 pp. Shp. $1.00 


Lorentz (H.). The foundations of higher mathematics: the ele- 
ments of analytic geometry, the differential and integral cal- 
culus, and their applications in the natural sciences. Freely 
translated and accompanied by an historical sketch of the 
development of mathematical analysis by V. P. Sheromedevsky. 
Vol. II. Moscow, 1901. 8vo. 620 pp. (Russian.) M. 7.50 


MeuHMKE (R.), Meyer (W. F.). See ENCYKLOPADIE. 
Mosares (U.). See Rascur (L.). 


(F.). Mathematisches Vokabularium franzésisch-deutsch 
und deutsch-franzésisch, enthaltend die Kunstausdriicke aus 
der reinen und angewandten Mathematik. 2te Hilfte. Leipzig, 
Teubner, 1901. 8vo. Pp. ix-xiv and 133-315. M. 11.90 


Necri (G.). See Brioscur (F.). 


Nernst (W.) und Scuoenriies (A.). Einfiihrung in die mathe- 
matische Behandlung der Naturwissenschaften.. Kurzgefasstes 
Lehrbuch der Differential- und Integralrechnung mit-besonderer 
Beriicksichtigung der Chemie. 3te Auflage. Miinchen, Wolff, 
1901. Svo. 12+ 340 pp. M. 10.00 


NoetHer (M.). Zur Erinnerung an Karl Georg Christian von 
Staudt. Leipzig, Deichert, 1901. 8vo. 24 pp. (Aus “Fest- 
schrift der Universitat Erlangen fiir Prinzregent Luitpold.”) 

M. 0.80 


Oscoop (W. F.). Note iiber analytische Functionen mehrerer 
Veriinderlichen. 1900. 8vo. (Mathematische Annalen 52, pp. 
462-464.) 

——. Zweite Note iiber analytische Functionen mehrerer Verin- 
derlichen. 1901. 8vo. (dfathematische Annalen 53, pp. 461- 
464.) 


-——. On a fundamental property of a minimum in the calculus of 
variations and the proof of a theorem of Weierstrass’s. 1901. 
4to. (Transactions of the American Mathematical Society 2, pp. 
273-295.) 
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Panton (A. W.). See Burnsmpe (W. S.). 


Picagp (E.). L’euvre scientifique de Charles Hermite. Lecon 
faite 4 la Faculté des sciences, le samedi 2 mars 1901. 4to. 
pp-, portrait. (Annales de V’Ecole normale supérieure (3) 

-) 


——. O rozwoju niektorych teoryj zasadniczych analizy matema- 
w wieku X S. Dickstein. Warszawa, 
1900. 8vo. 59 pp. M. 2.00 

RADELFINGER (F. G.). Pr mathematics in 1900. 


3 ogress of pure 
Washington, D. C., 1901. 8vo. (Bulletin of the Philosophical 
Society of Washington, March, 1901, pp. 157-165.) 

Rascui (L.). Algebra ounces. Appunti compilati da M. 
Casali e U. Mojares sulle lezioni [tenute nella] r. universita 
di Parma, 1900-1901. . Parma, Zafferri, 1900-1901. 8vo. Disp. 
1-10, pp. 1-78. 

——. Geometria analitica. Appunti compilati da U. Mojares e 
M. Casali sulle lezioni [tenute nella] r. ee & di Parma. 
Parma, Zafferri, 1900-1901. 8vo. Disp. 1-11, pp. 


RIEMANN (B.). See WeBER (H.). 
Sata (L.). La proporzionalita nel calcolo cosi elementare come 


differenziale ed integrale. Milano, Tipografia degli ingegneri, 
1901. 8vo. 17 pp. 


ScHAEWEN (P. von). Die Binomialkoefficienten in Verbindung mit 
figurierten Zahlen und arithmetischen Reihen héherer Ordnung. 
Neuer Abdruck. Glogau, Flemming, 1901. 8vo. 30 PR oe 


ScHIAPARELLI (G.). See Brioscui (F.). 
ScHoenFiies (A.). See Nernst (W.). 


Scotia (P.). Einige Eigenschaften einer ebenen Kurve vierter 
Ordnung und einer ihr entsprechenden Raumkurve. ( Progr.) 
Konigshiitte, O.-S., 1901. 4to. 9 pp. 


ScnouTten (G.). Analytische meetkunde von het platte vlak 
(Kegelsneden). 2te druk. Delft, 1901. Svo. 146 pp. M. 4.50 

SELIWANOFF (D.). See ENCYKLOPADIE. 

SHEROMEDEVSKY (V. P.). See LORENTZ (H.). 

Vatson. See Caucuy (A.). 

Van Vieck (E. B.). On the convergence of continued fractions. 
1901. 4to. (Transactions .of the American Mathematical So- 
ciety 2, pp. 215-233.) 

Vivian (R. H.). The poles of a right line with respect to a curve 


of order n. (Thesis, University of Pennsylvania.) Philadel- 
phia, 1901. 8vo. 32 pp. 


WancerRIn (A.). See JAHRESBERICHT. 
Weser (H.). Die partiellen Differential-Gleichungen der mathe- 
matischen Physik. Nach Riemanh’s Vorlesungen in vierter 


Auflage neu bearbeitet. (In 2 Biinden.) Vol. II. Braun- 
schweig, Vieweg, 1901. 8vo. 12+ 527 pp. M. 10.00 
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Weser (H,). See ENCYKLOPADIE. 


Witczynski (E. J.). Transformation of systems of linear differ- 
ential equations. 1901. 4to. (American Journal of Mathe- 
matics 23, pp. 29-36.) 


II. ELEMENTARY MATHEMATICS. 


Apamovicu (S.). Theory of the resolution of algebraic expressions 
into factors, with examples. St. Petersburg, 1901. 8vo. 47 
pp- (Russian.) M. 2.00 


ALBUQUERQUE (J. D’A.). Trigonometria plana de conformidade com 
© programma official do ensino secundario e com 151 exercicios. 
Porto, Imprensa portugueza, 1901. 8vo. 202 pp. 


ARNALDI (M.). Prime nozioni di geometria intuitiva, ad uso delle 

scuole complementari. Parma, Battei, 1901. 16mo. 160 pp. 
Fr. 1.50 

Baur (L.). Untersuchungen iiber die verschiedenen Wurzeln einer 
algebraischen Gleichung. (Progr.) Heppenheim, 1901. 8vo. 
32 pp. 

Bernarpi (L.). Elementi di trigonometria piana. Udine, Tosolini, 
1901. 16mo. 132 pp. 


Bertranp (J.). Traité d’arithmétique. 12e édition. Paris, 
Hachette, 1901. 8vo. 344 pp. Fr. 4.00 


——. Theoretical arithmetic, presented mainly according to Ber- 
trand by N. Bilibin. 5th edition. St. Petersburg, 1901. 8vo. 
292 pp. (Russian.) M. 4.00 


Bevuricer (J.). Zur Auflésung der biquadratischen Gleichungen. 
(Progr.) Bonn, 1901. 4to. 20 pp. 


(N.) See Bertranp (J.). 


Braver (E. A.). Springende Logarithmen. Abgekiirzte fiinfstel- 
lige Logarithmentafel mit zunehmenden Grundzahlstufen, zum 
Gebrauch fiir technische Rechnungen bearbeitet. Karlsruhe, 
1901. Boards. M. 0.90 


Briot (C.). Algebra elemental y superior. Traducida; anotada y 
completada por C. Sebastian y B. Portuondo. Nueva edicién. 
Madrid, 1900. 4to. 732 pp., 2 plates. M. 14.00 


BrooksMiTH (E. J.). Woolwich mathematical papers for admission 
to the royal military academy, for the years 1891 to 1900. ad 
don, 1901. 8vo. Cloth. 


Bryant (S.). See (C.). 


Bitzpercer (F.). Lehrbuch der ebenen Trigonometrie, mit vielen 
angewandten Aufgaben fiir Gymnasien und technische Mit- 
telschulen. 2te, umgearbeitete und erweiterte Auflage. Ziirich, 
Fiissli, 1901. 8vo. 8+ 62 pp. Boards. M. 2.00 


CHAILAN (E.). Résumé d’algebre élémentaire, 4 usage des classes 
de lettres et des candidats a la premiére partie du baccalauréat 
de Venseignement secondaire classique. 4e édition. Paris, 
Poussielgye, 1901. 18mo. 73 pp. (Alliance des maisons d’édu- 
eation chrétienne.) 
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DeAKIN (R.). Tutorial algebra. Part I: Elementary course. 
London, Clive, 1901. 12mo. 452 pp. Cloth. (University tu- 


torial series.) 3s. 6d. 
DENNERT (E.). Mathematisches Formelbuch. Godesberg, Schugt, 
1901. 8vo. 36 pp. M. 0.75 


EsBNETER (K.). Geometrie fiir Sekundarschulen. Heft I. 4te 
Auflage des “Leitfadens.” St. Gallen, Fehr, 1901. 8vo. 96 pp. 
Boards. M. 1.20 


Epmonpson (T. W.). Deductions in Euclid. London, Clive, 1901. 
12mo. 210 pp. Cloth. (University tutorial series.) 2s. 6d. 


Euciip. See Epmonpson (T. W.), Larmor (A.), Smirn (C.). 


FENKNER (H.). Arithmetische Aufgaben, unter besonderer Beriick- 
sichtigung von Anwendungen aus dem Gebiete der Geometrie, 
Physik und Chemie. Ausgabe A, vornehmlich fiir den Gebrauch 
in Gymnasien, Realgymmasien und Oberrealschulen. Teil I: 
Pensum der Untertertia, Obertertia und Untersekunda. 4te 
Auflage. Berlin, Salle, 1901. 8vo. 8 + 256 pp. M. 2.20 


Fior (0.). Lésung des Problems: die Quadratur des Kreises; 
Berichtigung der Zahl +. 2te Ausgabe. Riga, Jonck and 
Poliewsky, 1901. 8vo. 8 pp. M. 2.00 


Friocourt (G.). Tables de logarithmes 4 six décimales pour les 
nombres et les lignes trigonométriques, et tables de navigation. 
Nouvelle édition, révisée. Paris, 1901. 8vo. Fr. 10.00 


Getin (E.). Précis d’arithmétique élémentaire, 4 Vusage des 
écoles moyennes, des cours professionnels, des écoles normales 
et des classes d’humanités. Ouvrage adopté par le conseil de 
perfectionnement de Jlenseignement moyen pour les écoles 
moyennes, les colléges et les athénées. 4e édition, rédigée 
d’aprés un plan simplifié, et contenant les solutions raisonnées 
de 130 problémes-types. Namur, Wesmael-Charlier, 1900. 8vo. 
272 pp. Fr. 3.00 


——. Su di un sistema di equazioni del primo grado. 8vo. 8 pp. 
(Le matematiche pure ed applicate, I, 1901.) 


Gremicni (M.). Elementi di geometria ad uso delle scuole tecniche 
e professionali. Planimetria, libro 3-4. Firenze, Bemporad, 
1901. 16mo. 7+ 120 pp. (Biblioteca scolastica.) Fr. 0.80 


Hapamarp (J.). Lecons de géométrie élémentaire. Partie II: 
Géométrie dans l’espace. Paris, Colin, 1901. 8vo. 21+ 582 
pp. (Cours complet de mathématiques élémentaires. ) 

Fr. 10.00 


HALLER VON HALLERSTEIN (F.). Lehrbuch der Elementarmathema- 
tik. Nach dem Lehrplane fiir das k. preussische Kadetten- 
korps bearbeitet von B. Hiilsen. Teil 2: Pensum der Obertertia. 
4te Auflage. Berlin, Nauck, 1901. 8vo. 8-+ 192 pp. Hf. 
leather. M. 3.40 


HAMELIN (G.). See Navup (L.). 


Hessenserc (G.). Ebene und sphirische Trigonometrie. Neu- 
druck. Leipzig, Géschen, 1901. 12mo. 165 pp. Cloth. 
(Sammlung Géschen, No. 99.) M. 0.80 
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Hirt (G. A.). See Wentwortn (G. A.). 


Horeate (T. F.). Elementary geometry, plane and solid. For use 
in high schools and academies. New York, Macmillan, 1901. 
12mo. 11+ 440 pp. Hf. leather. $1.10 


Hitsen (B.). See von HALLERSTEIN (F.). 


JENTZEN (E.). Elemente der Trigonometrie zum _praktischen 
Gebrauch fiir Unterrichtszwecke an mittleren technischen Lehr- 
anstalten. 3te Auflage. Dresden, Kiihtmann, 1901. 8vo. 
63 pp. M. 1.60 


KINKELIN (H.). See Rrem (J.). 


K6itzscn (A.). Grundziige der Raumlehre. Ein Lern- und Uebungs- 
buch, zum Gebrauche in Volksschulen, Fortbildungsschulen, 
Priiparantenanstalten und Mittelschulen. Heft Il. Mit 80 
Textfiguren und mehr als 300 verschiedenen Uebungsaufgaben. 
2te Auflage. Leipzig, Merseburger, 1901. 8vo. 6 +74 


Larmor (A.). Geometrical exercises from Nixon’s “Euclid re- 
vised,” with solutions. Oxford, Clarendon Press, 1901. 12mo. 
8+ 172 pp. Cloth. $0.90 


LONDON MATRICULATION MATHEMATICS: Guide to mathematics of 
University matriculation examinations. 8th edition. London, 
Clive, 1901. 12mo. 108 pp. (University tutorial series.) 2s. 


M. (F. G.). Exercices d’algtbre. 5e édition. Paris, Poussielgue, 
1901. 8vo. 24+ 955 pp. -(Cours de mathématiques élémen- 
taires.) 


Metster (F.). Grundriss der Geometrie. Zum Gebrauche an Sekun- 
darschulen bearbeitet. Ziirich, Schulthess, 1901. 8vo. 78 pp. 
Boards. M.- 0.80 


——. Schliissel zu den Aufgaben. 14 pp. M. 0.60 


Mocn1k (F. von). Lehrbuch der Arithmetik und Algebra nebst 
einer Aufgabensammlung fiir die oberen Klassen der Mittel- 
schulen, bearbeitet von A. Neumann. Ausgabe fiir Gymnasien. 
26ste Auflage. Wien und Prag, Tempsky, 1901.- 8vo. 312 pp. 
Cloth. M. 3.70 


Most (R.). Der mathematische Unterrichtsstoff und das mathe- 
matische Bildungsgebiet in den oberen Klassen des Realgymna- 
siums und der Oberrealschule. (Progr., Coblenz.) Leipzig, 
Fock, 1901. 8vo. 8 + 200+ 26 pp., 22 plates. M. 4.00 


Navup (L.) et Hamerin (G.). Cours résumé de mathématiques 
(arithmétique, systéme métrique; géométrie et alg@bre), a 
VPusage des candidats aux exdmens de l’administration des 
postes et des télégraphes. Paris, bureaux du Courrier des 
ezamens, (1901]. 8vo. 208 pp. (Bibliothéque du Courrier 
des examens des postes, des télégraphes et des téléphones.) ois 

Fr. 2. 


Neumann (A.). See Mocnix (F. von). 


Nicuotrs (W. F.). Arithmetical problems. Boston, Thompson, 
Brown & Co., 1901. 12mo. 8+ 102 pp. Cloth. $0.30 
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Nieuvs (P.). Die Elemente der Arithmetik und der Algebra. Fir 


Baugewerkschulen, M Handwerkerschulen 
und sonstige Berufsanstalten. Magdeburg, Friese, 1901. 8vo. 
112 pp. Boards. M. 2.00 


Nrxon. See Larmor (A.). 


Ortu Capponi (S.). Esercizi di geometria elementare, oltre 1350, 
con razionali avviamenti alle soluzioni. Livorno, Giusti, 1901. 
16mo. 8+ 170 pp. (Biblioteca degli studenti; riassunti per 
tutte le materie d’esame nei licei, ginnasi, istituti teenici, ece., 
Vol. 54-55.) Fr. 1.00 


Orre (A.). Aufgaben iiber das gleichschenklige Dreieck.in algebra- 
ischer Behandlung. (Progr.) Delitzsch, 1901. 4to. 14 pp. 


Portuonpo (B.). See Brior (C.). 


Puccini (E.). Il concetto dell’ infinitesimo nello studio della 
matematica elementare. Lettera aperta a Francesco Torraca. 
Pistoia, Flori, 1901. 8vo. 22 pp., 2 plates. Fr. 0.50 


RIEM (J.). Rechentabellen fiir Multiplikation und Division. Mit 
Vorwort von H. Kinkelin. 2te Auflage. Miinchen, 1901. 4to. 
101 pp. M. 6.00 


Rweri1 (J.). Kleines Lehrbuch der ebenen Geometrie nebst einer 
Sammlung von Uebungsaufgaben. Zum Gebrauche an Mittel- 
schulen bearbeitet. 5te Auflage. Bern, Schmid & Francke, 
1901. 8vo. 4+ 84 pp. Boards. M. 0.80 


Rupert (W. W.) Famous geometrical theorems and problems, with 
their history. (In 4 parts.) Part IV. Boston, Heath, 1901. 
16mo. Pp. 76-107. 

SaLomon (Mme A.). Lecons d’ algébre, a l’usage de l’enseignement 
secondaire des jeunes filles (c de quatri@me et cinquitme 
années) et des aspirants au brevet supérieur. Paris, Nony, 
1901. 18mo. 188 pp. 


Savin (M. S.). Solutions of the problems of the quadrature of the 
eircle and of the trisection of the angle; construction of a 
square of equal magnitude of that of a circle and exact division 
of an angle into three equal parts, by means of propositions of 
elementary geometry. Orenburg, 1901. 8vo. 26 pp., 1 plate. 
(Russian. ) M. 2.50 


Scuerer. Zweistellige Multiplicationstafel zum Gebrauch im 
Biireau, Comtoir u. s. w. Cassel, Scherer, 1901. 4 sheets folio. 
M. 2.00 


Scumeut (C.). Die Algebra und algebraische Analysis, mit Ein- 
schluss der elementaren Theorie der Determinanten in den oberen 
Klassen von héheren Lehranstalten, insbesondere der Realgym- 
nasien und Oberrealschulen. Fiir den Schulgebrauch und Selbst- 
unterricht bearbeitet. Giessen, Roth, 1901. pp- 

. 2.50 


(F.). Mathematische Aufgaben fiir die Maturitiits- 
priifung. Mediasch, 1901. 4to. 38 pp. 

Scorr1 (G.). Elementi di geometria, ad uso del innasio superiore, 
secondo gli ultimi programmi governativi. Torino, be ag 
Salesiana, 1901. 8vo. 128 pp. 
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Elementi di geometria intuitiva ad uso del ginnasio inferiore 
e dei corsi complementari, secondo gli ultimi programmi gover- 
nativi. Torino, Tipografia Salesiana, 1901. 8vo. 139 BP. 

1.00 


SepasTian (C.). See Brior (C.). 


SmirH (C.) and Bryant (S.). Euclid’s Elements of geometry, 
books 1-4, 6, 11. Edition for schools. London, Macmillan, 
1901. 12mo. 468 pp. Cloth. 4s. 6d. 

——. Books 6 and Il. Edition for schools. London, Macmillan, 
1901. 12mo. 177 pp. Cloth. 1s. 6d. 

Sprexer (T.). Lehrbuch der Stereometrie mit Uebungsaufgaben 
fiir héhere Lehranstalten. 3te Auflage, 4tes bis 6tes Tausend. 
Potsdam, Stein, 1901. 8vo. 4+119 pp. Cloth. M. 2.00 

StraKHov (M. A.). Short text-book of geometry, with practical ap- 
plications. St. Petersburg, 1901. 8vo. 144 pp. oe) 

2.50 


VERONESE (G.). Nozioni elementari di geometria jntuitiva pei 
ginnasi inferiori. Padova, Drucker, 1901. 

Wacner (H.). Die ebene Trigonometrie in rein geometrischer Be- 
handlung. (Progr.) Hamburg, 1901. 4to. 20 pp., 1 plate. 

Wenner (H.). Leitfaden fiir den stereometrischen Unterricht an 
Realschulen. 2te Auflage. Leipzig, Teubner, 1901. 8vo. 5+ 
65 pp. Boards. M. 1.00 

WentTwortH (G. A.) and Hun (G. A.). The first geom- 


etry. Boston, Ginn, 1901. 12mo. 4-+ 156 pp. a 
65 

Witk (E.). Der gegenwirtige Stand der Geometrie-Methodik. 
Dresden, 190i. 8vo. 3+ 81 pp. M. 1.30 


Zwicky (M.). Grundriss der Planimetrie und Stereometrie, nebst 
Uebungsaufgaben. Teil 2: Stereometrie. 2te Auflage. Bern, 
Schmid & Francke, 1901. 8vo. 5+ 67 pp. Boards. M. 1.20 


Ill. APPLIED MATHEMATICS. 


ABRAHAM (M.). See ENCYKLOPADIE. 


Beau (0O.). Die Berechnung der Sonnen- und Mondfinsternisse. III: 
Die ausftihrliche Berechnung der Sonnenfinsternisse. (Progr.) 
Sorau, 1901. 4to. 14 pp., 1 plate. 


BicourDAN (G.). Le syst@me métrique des poids et mesures; son 
établissement, sa propagation graduelle; histoire des opérations - 
qui ont servi a déterminer le métre et le kilogramme. Paris, 
Gauthier-Villars, 1901. 8vo. 456 pp., 10 plates. Fr. 10.00 


Biske (F.). Versuch einer Anwendung hydrodynamischer Unter- 
suchungen auf die Protuberanzen der Sonne. (Diss.) Berlin, 
1901. 8vo. 37 pp. M. 1.60 


Borck (R.). Interferenzkurven eines Wellensystems, welches mit 
einer Phasenverzégerung an einer festen Wand reflektiert wird. 
(Progr.) Liegnitz, 1901. 8vo. 22 pp. 
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BreitHor (F.). Stéréotomie; théorie et construction des arches 
biaises. Paris, Gauthier-Villars, 1901. 8vo. 68 pp., with a 4to 
atlas of 10 plates. Fr. 5.50 


BreirHor (N.) et BreirHor (F.). Traité de géométrie descriptive. 
Partie I: Point, droite, plan. 4e édition, revue et augmentée. 
Paris, Gauthier-Villars, 1901. 8vo. 193 pp., with 4to atlas of 
24 plates. Fr. 11.50 


(P.H.). Caleul et construction des métalliques 
réticulaires. Traduit de l’italien par D. thieu. Paris, 
Dunod, 1901. 8vo. 9+ 216 pp. 


Carvatto (E.). Traité de mécanique, 4 l’usage des éléves de 
mathématiques élémentaires, des aspirants au baccalauréat de 
Venseignement classique (2e série) et au baccalauréat de 
Venseignement moderne (3e série), et des candidats a I’Institut 
agronomique et a l’Ecole navale. 2e édition. Paris, Nony, 
1901. 8vo. 4-+ 162 pp. 


Cavectia (C.). Sulla teoria delle travi e dei lastroni di cemento 
ae earicati di pesi. Roma, Voghera, 1900. 8vo. 98 pp., 


CLaussEN (E.). Die statische Berechnung der Fabrikschornsteine. 
Auf Grund amtlichen Materials allgemeinverstindlich darge- 
stellt und fiir den praktischen Gebrauch bearbeitet. 2te Auflage. 
Liineburg, Kénig, 1901. 8vo. 4+ 79 pp., 1 plate. M. 3.00 


Dinse (P.). See Gexcicn (E.). 


ENCYKLOPADIE der mathematischen Wissenschaften mit Einschluss 
ihrer Anwendungen. MHerausgegeben im Auftrage der Akade- 
mien der Wissenschaften zu Miinchen und Wien und der Gesell- 
schaft der Wissenschaften zu Gottingen, sowie unter Mitwirk- 
ung zahlreicher Fachgenossen. (In 7 Bianden.) Vol IV: 
Mechanik, regidiert von F. Klein. (In 2 Teilen.) Teil 2. Heft 
1: M. Abraham, Geometrische Grundbegriffe; A. E. H. Love, 
Hydrodynamik: physikalische Grundlegung; A. E. H. Love, 
Hydrodynamik: theoretische Ausfiihrungen. Leipzig, Teubner, 
1901. 8vo. 147 pp. M. 3.80 


Férrx (A.). Vorlesungen tiber technische Mechanik. (In 4 Banden.) 
Vol. IV: Dynamik. 2te Auflage. Leipzig, Teubner, 1901. 
8vo. 15+ 506 pp. Cloth. M. 12.00 


Gepicus (F. W.). Kinetik. a zu einer einheitlichen me- 
chanischen Grundanschauung. jesbaden, Bergmann, 1901. 
8vo. 12+ 124 pp. M. 2.40 

Getcich (E.) und Sauter (F.). Kartenkunde, geschichtlich 
dargestellt. 2te Auflage, besorgt von P. Dinse. 2ter Abdruck. 
Leipzig, Géschen, 1901. 12mo. 168 pp. Cloth. (Sammlung 
Géschen, No. 30.) M. 0.80 

GRAWINKEL (C.). See THompson (S. P.). 

GriinewaLp (C.). Zur Mathieuschen Theorie der Traversalschwin- 
gungen elastischer Scheiben und ihrer Priifung durch 
Barthélemy. (Progr.) Berlin, 1901. 4to. 24 pp. 

HERRMANN (G.). See WeiIsBacH (J.). 
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Hopkinson (J.). Original papers, edited hd B. Hopkinson. (Cam- 
bridge Univ pac! press series.) Vol. I: Technical papers, with 
a memoir. London, Macmillan, 1901. 8vo. 360 pp- Cloth. $3.50 


. papers. London, Macmillan, 1901. 8vo. 
100 Cloth $3.50 


Jounson (W. W.). Theoretical mechanics; an elementary treatise. 
New York, Wiley, 1901. 12mo. 15+ 434 pp. Cloth. $3.00 


Keck Fragen itiber die wichtigsten Gegenstinde aus dem 
Gebietes ‘der Mechanik. 4te Auflage. Hannover, Helwing, 1901. 
8vo. 16 pp. M. 0.50 


Krein (F.). See ENcYKLOPADIE. 


Kort (0.): Die Theorie der Beobacht fehler und die Methode 
der kleinsten Quadrate mit ihrer Anwendung auf die Geodisie 
und die Wassermessungen. 2te, vermehrte und verbesserte 
Auflage. Berlin, Springer, 1901. 8vo. pp- 

10.00 


Korn (A.). Eine mechanische Theorie der Reibung in kontinuier- 
lichen Massensystemen. Berlin, Diimmler,. 1901. 8vo. 12 219 
pp. . 6.00 


Krtcer (J.). Ueber den Einfluss der Temperatur auf die Warmelei- 
tung von Glisern. (Diss.) Jena, 1901. 8vo. 44 pp. 


Lepon (E.). Traité de géométrie descriptive et de géométrie 
cotée. Vol. I. Paris, Delalain, 1901. 8vo. 6+ 280 pp. 
Fr. 5.00 


LEITFADEN fiir den Unterricht in-der Navigation. Auf Veranlassung 
der Inspektion des Bildungswesens der Marine bearbeitet. 3te 
Auflage, mit Anhang: Muster zu nautischen Rechnungen. a 
lin, 1901. 8vo. M. 12.50 


(H. A.). Zichtbare en onzichtbare bewegingen. oe 
1901. 8vo. 4+173 pp. Fr. 2 


Love (A. E. H.). See ENCYKLOPADIE. 


Luspetza (J.). Apuntes para una mecgnica fundamental sintética. 
Madrid, 1901. 8vo. 73 pp. 


Lyons (T. A.). A treatise on electromagnetic phenomena and on 
the compass and its deviations aboard ship, mathematical, 
theoretical, and practical. Vol. I. New York, 1901. 8vo. 
15 + 556 pp. $6.00 

Macu (E.). Die Mechanik in ihrer Entwickelung historisch-kritisch 
dargestellt. 4te Auflage. Leipzig, Brockhaus, 1901. 8vo. 
14 + 550 pp. (Internationale wissenschaftliche amma Vol. 
59.) . 8.00 


Marc (L.). Sammlung der Aufgaben aus der héheren Mathematik, 
technischen Mechanik und darstellenden Geometrie, welche bei 
der Vorpriifung fiir das Bauingenieur-, Architektur- und Maschi- 
nen-Ingenieurfach an der k. technischen Hochschule zu 
Miinchen in den Jahren 1885 bis 1901 gestellt worden _ 
Miinchen, Ackermann, 1901. 8vo. 3+ 52 pp. M. 
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Maruieu (D.). See Brunei (P. H.). 


Moore (E. C. S.). New tables for the complete solution of Ganguillet 
and Kutter’s formula for the flow of liquid in open channels, 
Pipes, sewers, and conduits. New York, Van Nostrand, 1901. 
8vo. Cloth. $5.00 


(H. F. B.). Die gra Ihische Statik der Baukon- 
struktionen. 3te Auflage. Vol. I: Zusammensetzung und 
Zerlegung der Kriifte in der Ebene; Triagheitsmomente und 
Centrifugalmomente ebener Querschnitte; Spannungen in 
geraden .Stiiben; Theorie der statisch bestimmten T. mit 
Ausschluss der Untersuchung der Formiinderungen. ~ Leipzig, 
Baumgirtner, 1901. 8vo. 8 + 554 pp., 7 plates. M. 18.00 


OLsHAUSEN (G. R.). Ueber die Unipolarrotation. (Diss.) Berlin, 
1901. 4to. 43 pp. M. 2.40 


PerRIn (E.). Nouvelles tables destinées a abréger les calculs 
nautiques. 3e édition, révisée. Paris, 1901. 8vo. Fr. 4.00 


PiatneR (G.). Die Mechanik der Atome. Berlin, Krayn, 1901. 
8vo. 4+ 97 pp. M. 2.50 


PLessen (K. von). Ueber den Einfluss suspendierter Teilchen auf 
einer Fliissigkeit. (Diss.) Greifswald, 1901. 
vO. pp- 


Sauter (F.). See Getcicnu (E.). 


ScHitter (N.). Der Begriff des thermischen Verkehrs als Grundlage 
des zweiten thermodynamischen Hauptsatzes. Leipzig, Barth, 
1901. 8vo. (Amnnalen der Physik (4) 5, pp. 313-325.) 


——. Zur Thermodynamik gesiittigter Lésungen. Leipzig, Barth, 
1901. 8vo. (Annalen der Physik (4) 5, pp. 326-348.) 


ScHONEMANN. Ueber die Ermittelung von Entfernungen und Héhen 
durch perspektivische Beziehungen. (Progr.) Soest, 1901. 
4to. 32 pp., 2 plates. 


ScuramM (W.). Ueber die Verteilung des Lichts in der Atmos- 
phiire. (Diss.) Kiel, 1901. 8vo. 51 pp., 2 plates. 


Scnupert (H.). Theorie des Schlickschen Massenvergleichs bei 
mehrkurbeligen Dampfmaschinen. Leipzig, 1901. 8vo. 132 
M. 12.00 


Scnuize (P.). Ueber asymmetrische Schwingungen um eine Lage 
stabilen Gleichgewichts. (Diss.) Greifswald, 1901. 8vo. 97 
Pp- 

Scuwarz (A.). Die Bilanzrechnung bei Pensionsinstituten. Wien, 
1901. 8vo. 15 pp. M. 1.00 

Servus (H.). Die Stérungen der Atmosphiire und des Erdinnern 


durch Sonne und Mond. Neue Grundlagen der ‘ Meteorologic. 
Teil 2. (Progr.) Berlin, Gaertner, 1901. 4to. 18 pp. M. 1.00 


SpancLter (H. W.). Notes on thermodynamics. 2d edition. Part 
New York, Wiley, 1901. 12mo. 3+ 69 pp. Cloth. $1.00 
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Spooner (H. J.). Elements of geometrical dra ; an elementary 
text-book on practical plane geometry; jastefine an introduc- 
tion to solid geometry; .written to include the requirements of 
the syllabus of the Board of education in geometrical drawing 
for the use of students preparing for the military entrance ex- 
aminations. New York, Longmans, 1901. 12mo. 39+ = 
Cloth. 


STEINMETZ (C. P.). Theoretical elements of electrical i ing. 
London, Whittaker, 1901. 8vo. 320 pp. Cloth. 6d. 


Strecker (K.). See THompson (S. P.). 


Tuompson (S. P.). Die dynamoelektrischen Maschinen. 6te 
Auflage. Nach C. Grawinkels bearbeitet von 
K. Strecker und F. Vesper. Halle, pp, 1901. 8vo. 
11 + 806 pp., 22 plates. M. 24.00 


Vesper (F.). See THompson (S. P.). 


Vurpert (H.). Problémes de baccalauréat (mathématiques), a 
usage des candidats aux baccalauréats de l’enseignement se- 
condaire classique et de l’enseignement secondaire moderne. 3e 
édition. Paris, Nony, 1901. 8vo. 531 pp. 


Witczynsxi (E. J.). An application of group theory to hydro- 
dynamics. 1900. 4to. (T'ransactions of the American Mathe- 
matical Society 1, pp. 339-352.) 


(J.). Lehrbuch der Ingenieur- und 
(In 3 Teilen.) Teil 3: Die Mechanik der Zwischen- 
Arbeitsmaschinen. 2te, umgearbeitete und vervllstindigt 
Auflage, bearbeitet von G. Herrmann. Abteilung 3: Die Ma: 
nen zur Formveriinderung. 2te Hilfte. Braunschweig, Mien 
1901. 8vo. Pp. 1-7 and 1223-2200. M. 27.00 


ZeUNER (G.). Technische Thermodynamik. 2te Auflage; zugleich 
4te Auflage der “Grundziige der mechanischen Warmetheorie.” 
Vol. II: Die Lehre von den Dimpfen. Leipzig, Felix, 1901. 
8vo. 8+ 463+ 29 pp. M. 14.00 

ZIMMERMANN. Ueber Raumfachwerke. Neue Formen und Berech- 
nungsweisen fiir Kuppeln und sonstige Dachbauten. Berlin, 
Ernst, 1901. 8vo. 6+ 93 pp. M. 8.00 


